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HE Circuit of the Earth and Sea (as the Circumference of every Circle) con-_ 
tains 360 Drerees, by which Degrees the diſtances thereon are meaſured, ſo that 
the knowltdg of the quantity of ſuch a Degree in our known Meaſures, 15 4 
fundamental Principle in Coſmography and Navigation, - as p03 which & 
:  :: graunded the Reckoning of the Ship's way,. or diſtance run For though 4 Ma- 
riner, - being. in bis Voyage 01 the vaſt Ocean, hath - ſometimes.three things to 661tiy. bum where 
he 3s, and how to ſhape his Courſe to hxs. deſired Port, nattvly,” bis Latitude, Comes and. 
D Pſtance 3, 4nd ſometimes 4 fourth, namely, ſome near conjefEure.of his Longitude by the Va- 
!ation, or otherwiſe ; yet oftentimes ( as in cloſe Weather). he bath nothing but bis Courſe and 
Diſtance ; otherwiſe only his Latitude and Diſtance is his chieſ Guide in falling in with bus 
pntenged Port, 1hkhnow it is uſual to allow. near 9 Fathons, - or 41 Feet to a Knot, 
Jo many of thoſe Knots. as 1un out in half a Minute, ſo. many. Miles they account the Ship's way 
£0 be in.an bour.., - Andf in balf a Mine ſhe rm 4 1 2. Feet, thei tt 60 minures.07 an hour, fe 
YWnS:5000 Feet.;. and thus they account $000. Engliſh tet, or xo00:Paces, to be a Mut, 
end 60 of thoſe Miles to be a Degree, ſuch as the whole Circumference.in. any great Circle 7s 
360. But how 3s this known to be true 2 Ifit be anſwered, that it is known to be ſo by Exyt- 
' rience :-then I would know further by what Experiment this was found to be ſo 2 white, and. 
by whom made 2 - I preſs this ſo much the rather, becanſe I am perſwadted we have at this day 
as many excellent Navigators in this Kingdom, and as great Voyages performed, as from 
any other place in the World 5 and I ſhould be glad to hear of the expsrimental Ae 1 
this Problem by ſome of them, though it were but in running 8 or 10 deeyees near the Meridi- 
an : for ſo 1 doubt not but that which Thave here written thereof, would receive farther Con- 
firmation, and better Entertainment, then baply it will now, being ſo much different from the 
.£0mmon. Opinzon.z.. aud the Arts of Navigation and Coſmography, would.be much more 
perfefied in a ſhort time. For one Error ( as a fruitful Mother ) zs oftentimes the cauſe of 
wore and the removing of ont 2s the occaſion of removing others, eſpecially when they do mus 
Tally ſupport one another, © As we ſhall here (hew how the Error in the projeftion and uſe of 
zh common. Sea-Chart, is ſuppoſed by this Error of accounting only 300000'8f our Feet to 
-@ Degree 5. and this in like ſort upheld by that, ſo that they will tand or fall together, And 
Jurely that had fallen long fonce, being ſo manifefily convinced, if it had not been upheld by this. 
For the conjuting of that - ( I mean the common Sea-Chart) it was ſufficient to bnow that 
the Earth and Sea make one Sperical Body, But in diſproving and reftifying this, it is ne- 
cefſary to know moreover what is the quantity of that Sperical Body. And to that end, it 
was neceſſary to make a ſenſible application of our known Meaſures to a determined part of the 
| A 2 : IE whole, 
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| To the Reader. 

whole, that- ſo the quantity of that determined part being known, and the proportion thereof 
to the whole, the quantity of the whole might alſo,be diſcovered. And this T have endeavour. 
ed in the Experiment following, which if Thave not handled, ſo exattly in all points as ſome 
won tefire Cthat requiring more Time ana"Oharge than fconta-well beftow) yet-T donbt not 
ws +t-itl-be- found that Thavevome very nearthe-Treths--Some-happly-will cenſure me," for 
being my ſelf at the Expence to make ſuch an-Experimeit. But I was as frugal in it as I 
could, adding Pains and Induſtry to ſave Expeyce 3 Tcame up 1n ten or eleven days, and had 
other neceſſary occaſions td lead me Froneone pluce td.the other, and did this as a thing falling 
opportunely in my way : But indzed- (as-in all other payts of Learning) ſo in the Mathema- 
tichs, eſpecially in their pp icarion or middle Mathematicks (as ſome call them) it 3s ne- 
ceſſary with Speculatidn, td join atthal att ; he Matnatcls the former being empty 


and uncertain without thiſt,; It is 'fyue, that the Mathematichs affotd large Figs of de- 
lightſul'Speculations, whertin a Matt might-walk far withmuch pleaſure: But if fromſo-many + 
fair Flowers, he bring home no Honey, or from ſuch large Fitlds no Sheaves; TI mean, if he 
bring not thoſe Speculatious to ſome uſeful Praftices, neither himſelf nor others are like to receive 
much  Frigt by them. But this indeed canon be effeted without- more Labour and Difficulty; 
yea ſometimes it requires mechanical and bodily Exerciſes, which ſome eſitem too mean and un- 
worthy ts ſtoop unto. *But for thine own part," Tacknowledz to bave bad my Living and 
Maintenance by th? MathematicÞs,” © ata not by' Speculation only,  bue rather by my :Pradtice 
thirein 3 and therefore alſo T-abſirt\what 3 me lies'to makt them ſruitfnl-to my ſelf and others; 
and to that td have ſpent in ſomt principal yarts of the Mathematicks, year as nnch time and 
means in txperimental Pradtices and Concluſions, as in the Speculations.. Moreover, conſeder- 
ang that this particular Experiment was propoſed above 30 Tears fiuct, 'by our Country-may 
Mr, Edward Wright, t0.invite ſome to the trial of it, as a thing which be would have 
elone himſelf, if he bad found ſuth furtherance and opportunity as be deſired, which it ſeems 
aid not, fibr any other wy that time. Rather than ſo noble and - ſo -neceſſary a Problem 
Phould longer reſt unreſolved, I took the opportwrity offered, 'boping it may be an 02cajion to 
whit on ſome others to do the -libe. © This with ſome other things. which I-concerved to be 
wanting in the practice of Navigation,  Thave handled int this enſuing Treatiſe, which T cots 
znend to your friendly Acceptance, © Farewel, oo Oo Y 
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The common Opinion tonching'the' Compaſs of the Earth, and 


Quantity of a Degree of the ſame. = 


Sree contains 60 Miles, or 60000 Paces, or Zooo0o of our 
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T is a common received Opinion in Ergland. (andthe like is ir 
other places) that allowing 5 of our Engliſh Feet to a Geometrical 
Pace 3 a thouſand of thoſe Paces make an Ttalran Mile, and 60'of 

== ' thoſe Miles in any great Circle,*. upon the Spherical Surface of the 

Farth' and Sea, make a Degree : and thus it & ſuppoſed; that 4'De- 


Enyliſte 


Feet, and by ſuch Miles do Mariners in their Voyages by Sea keep their 
Reckonings. , And becauſe the whole Circumference of a Circle is 360 
Degrees 3 therefore the Compaſs of the Earth;according to this Opinion; 
ſhould be 21600 ſuch [taliar Miles, or 2 1 600000 Paces, or 1086000056. - 
of our Engliſh Feet, Whence this Opinion came, ' of upoh what Expe- 
. riment it thould be grotnded, I cannot certainly fay 5 It ray ſeem to be' 
taken, or rather akin, from Ptolomy, who faith, there ate 500'Sra- 
diums in a Degree 3 the ſame was before affirmed by Marinns Tyria, of 
whom Ptolomy ſpeaking in the 11th Chapter of his firſt Book of Geogras * 
phy,hath- theſe words, Sed zu hoc quoque rette ſentit,pattem unain qualiuin 
eſt Circutus Maxim tricentoruin ſexaginta quinrentain terrd conftith= 
ere Stadia, id enim confeſſis dimen({tonibjss conſonum exiſtit. Now's 
Stadium, not only among(t the' Greeks, but as appeats by Herodotws, 
amongſt all other Nations of Afia, and in Eyypr, did confit of 600 
' Feet, or 100 Orgay's, an Orgay containing 6 Feet, or 4 Cubits,' as our 


Fathom doth; the ſarng alſo is teſtified by S#idas and others ; $ 


0 that a 
Degree 
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if 1 The Sea-man's Poackice. 
| _ Degree contaming 500.Stadiums,andevery Stadiam 600 F cet, it follows 
l \ that a Degree muſt contain 300000 Feet, . exactly agreeing in,number 
tht - with the. common received Opinion in Ezglanaz... which therefore may 
ls ſeem to be hence derived 3 and: would alfo receive much Confirmation 
| | hereby Che being an Author of ſuch approved Credit) if it could be 
approved that our Engliſh Feet were exactly equal to the Egyptiar or 
Alexandrian Foot, - where Ptolomy wrote.. . Otherwiſe that being true, 
_ that, (0/maany of their Feet make a Degree, it vill follow, that if ours be 
greate?, there be fewver/of them contained in a Degree ;* if Ieſſer-(as un- 
doubtedly they are) there muſt be more of them contained in a Degree, 
Philander, in his Commentary- upon the third Chapter-of the third 
Book of Vitruvins, hath expreſſed the quantity of the ancient Roman 
Foot, where (by a competent allowance forthe ſhrinking of the Paper, 
being printed wet) it may probably be gathered that it was ſomething 
longer than our Enghſh Foot... '; But the Alexanarian and Egyptian Foot 
was much greater :. for, according.to Hero Mechanics, 5 Alexandrian 
Feet were equal to 6 Roman Feet :- ſeeing the ancient Roman-Foot was 
ſomething greater than ours, the Alexandrian muſt needs be much grea- | 
ter than-ours.;, So that whereas Prolomy faith, there are 500 Stadiums 
ina Degreez and, as we have ſhewed, a Staaiume did. confiſt of 600 
Feetz, theſe being .Egyptiar or, Alexanartian Feet,” as it is moſt proba- 
ble, zbeing-the place where. Ptolomy lived 3 - there. mult be a far greater 
number of onr:Feet in.a Stadium,..and ſo.im a Degree : whence 'it..is 
evident,- that.there is no ſufficient-footing for this common Opinion in 


—_— 


the 'Afertion of Prolomy. Ws | 
Neither doth the -PraGtice and Experiment. of Mariners in their 
Voyages at Sea prove it 3--for.. there is no Reckoning or Experiment at 
Sea-4let. down -by any. (that I have ſeen) : to.confirm it. .- And tho-it 'be 
true, '; that, in, failing between two places that lie near.to one . and, the: 
ſame-Parallel, they ground their, Reckoning chiefly upon this Suppoliti-. 
on,-that. 300000 of Dur Engliſh Feet make a Degree, , yet can/they {el- 
dom or never by-thoſe Reckonings diſcern the Error, the rather for that 
they have. been, -and for the moſt part are (till kept upon the.plain. or 
common Sea:Chart, . which makes a Degree in any Parallel equal to a. 
Degree.in the EquinoQial, . and ſo makes a Degree. in any. Parallel; to' | 
| contain; 300pog .. Feet 3, And [it "is true, . that in ſome Parallel;a Degree, 
|  dothxontain, only. 300000 of ; our Engliſh Feet 3... namely, abut that 
Parallel whichis in Latitude 35 deg. (aswelhall further ſhew hereafter). 


hs a 


near unto, which have. the principal of our Eaſtern and Weſtern Voyages 
been made. . And-thus, tho this opinion. of 390000 Feet ina Degree, 
nat ate” - 5 4 \ IF. 
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The Sea-man's Practice. ; 
and the ProjeRtion of the common Chart, be both erroneus ; yet, be- 
cauſe the Error of the one doth ſomething ſalve the other, they could not” - 


be ſo ealily diſcern'd by Experience only. 


This opinion of 300000 Engliſh Feet to a Degree, may ſeem al(©' 
© be ſomething confirmed by - an Obſervation made by 'out' Country- 
man Mr. Edward Wright, upon Mount Edgcomb near Phmounth,' of the 
Semidiameter of the Fran, which he hath ſet down in his Book;:. Of 


- the Correion of Errors in Navigation, Chap. 15. where he finds the 


Semidiameter to be'18312621 of our Engliſh Feet : whence it may. be 
gathered, that in a Degree of a great Circle of the Earth, there ſhould 
not be full out 320000 of our Feet, But the way by him thenuſed, 
tho it was very fit for the end-whereunto he there applies itz - namely; 
to find the dipping or depreſſing of the apparent Horizon beneath the 
true. according to the height of the Eye above - the Watery - yet will 
it eaſily be granted to be no-exa&t way for finding the Semidiamieter; 
and conſequently the Circumference of the Earth, or the quantity of a 
Degree on the ſame 3 and ſo he ſays there, that he uſed that way, becauſe 
he wanted opportunity to put in-praQtice amore exadt way, Wherefore, 
for the further fatisfaCtion 'of my ſelf -and others in'this Point; and 
chiefly. for the neceſſary uſe it hath in the Practice of Navigation, 'T have 
made the Experiment following; 'that-ſo the quantity of 'a Degree; and 
of the whole Compaſs of the Earth; might at'leaſi-wiſe be nearly 
known in our Engliſh Meaſures. - © 1s EFeg efiett! 
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'An Experiment made for finding 'the quantity of a Degree, 
and fo the Circumferences of the Earth and Sea in our 


known Meaſures. nerd BUS 10 SSI 11) if 


JF Aving occaſion to be-in the City of York about the beginniiig of 
Tune, Anno 1635, | made there ſeveral Obſervations. of: the:Me- 


.ridian Altitude of the Sun, the laft of which was made the 1 1th.of Tunz:; 


the Sky was every of. thoſe daysiſomething; overcaſt ar:Noon, . yet not: ſo 


'' 


much but that-an Obſervation might be made to a near ſcantling}: Aud: 


. becauſe the laſt of thoſe Obſervations is moſt; fit for.the preſent occaſion, 


and. that day was as clear as any of the other,; we will -here eſpecially 
make ule of- that,,- being as followeth.. tv | 
| ADDN Upon: 
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'& / =, Alſo by-the aforeſaid Obſervation made-in:York, ' it appears that the 

* £5. ”®* Latitudeof that City is'53 deg- 58 min. almoſt.;- : + 1 

/{/ © Bat to our purpoſe + Coming at that;time; from thence:to London,.1 
further found-by meaſure, that'the Parallel of 'Lork is from the Parallel 
of London 9149 Chains every Chain being 6 Poles, and every Pole 
16: of our Engliſh Feet 3 that is, every Chain 99 Feet, (After what 
manner 1 found this to be ſo,; we-ſhall taxther expreſs hereafter: ). But 
thus, as I fay, I found that York is more:northerly :than-Londen: by 
9149 Chains: And before we have-noted that theſe two places differ in 
Latitude'2-deg.” 28 min; therefore it-follows,-that'z deg. "28min. -of _ 
the Meridian of the Earth-and Seay <is equal-to 9149 Chains, And if 
accordingly we would know how many of theſe Chains are contained 
in 1 deg. we may find that by: the Rule, of Proportion, _ hiſt reducing 
the Degrees into Minutes 3 and-then fay,, © ION 


\If the difference of Latitude ————=— 148: our; 5:92974. 
give ſuch a number of Chains, ————— 9149 3.96137 
Then 1 Degree, that is —————— ——— 6” 1.79815 
gives of ſuch 'Chaing— ———————-— 3709 - 3.56926 


and ſomewhat more, namely, 5 Feet; oc eintea into: Feet, 'imake 
367196, ..thatis,; 367200 Feet iii'a Degree, lacking 4 Feet; -which 
Here we regard'nots. - {31h POND OD 2 HR GBHG 2159 FXOISGT? 
- + Thus thenaaccotding to this Experiment-'it is evident;* that ofie-de- 
gree of a'great Circle meaſured on the Earth is near $67 200 Feet, which 
in our Poles of 16+ Feet, is 2 22 54 Poles, and about'one half 3 oy 
ws | enetc 
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The Sea-mzn's Practice. SY 
theſe reduced into Furlongs, at 40 Poles to the Furlong, make 556 Fur- 
longs and 14 Poles : and laſtly, theſe reduced into our Engliſh Miles, 
of 8 Furlongs to a Mile,; make 69 Miles, and .4/Furlongs. 14:Poles, that 
is 69: Miles and 14.Poles in a Degree. ee oi & 5, 

And, hence, according to the moſt approved:/Hypotheſis of the Sphe- 
ricity of this Terreſtrial Globe, we may find the Compaſs of it as fol- 
loweth. .. But firſt you may note, that we'ſpeak not here of the Com- 


paſs of the: Earth, in any. Parallel, or lefſer. Circle deſcribed upon any 


ide'thereof, that being various (according to the different diſtance-of 


thoſe Circles from their Poles) but of the Compals taken'in the middle 
or greateſt Thickneſs of the Globe 3 namely, in any/great Circle, ſuch 
As Frvide the: whole-Globe-into two equal parts, . of which kind are the 


EquinoCtial and all Meridians, &c.. this being properly the'Perimeter 


.or Compaſs of a Spherical Body. 
Now ſeeing a Degree is the 360 part of. the Circumference of a Cir- 


cle - (for any. Circumference being divided actually, : or by ſuppoſition, 


into 360, equal parts, -thoſe parts are called:Degrees) if we can find 
how many Feet, Paces,; Miles, or.other. known: Meaſures are: contained 
-in one of thoſe Degrees, 'then ſhall we eafily_ conclude how many. of the. 
ſame known Meaſures are contained in the whole Circumference-: But 
by the former Experiment we find, . that in one deg, of a: great Circle 
.on the Spherical Superficies of the Earth, there: is contain'd 367200 
Feet 3; therefore it is evident.that 360 times 367200. Feet is the Com- 
paſs of ;the whole : wherefore multiplying 367200 by 360, : the Pro- 
du is 132192000 Feet, which reduced into Poles, is $01 1636: -and 
theſe reduced into Furlongs, are 200290 Furlongs 36 Poles : And laſt- 
theſe reduced into.Miles, are 25036 Engliſh Miles, and ſomewhat more, 
for the Circuit of the Earth and Sea. | | 
; - Tf. further, we-delire the. Diameter and: Semidiameter cf the Earth: 
Foraſmuch as it is proved by Archimedes, that the proportion -of the 
Circurnference of a Circle is the Niameter thereof almoit, as 22 ro +7": 
Therefore by the Rule of proportion, as 22 to 7, ſo is the Circurnfe- 
rence of the Earth to the Diameter thereof : So that multiplying the 
Circumference: of the Earth, namely 132192000 Feet by. 7, and di- 


viding the Produc, namely 925344000 by 22, the Qaotient, namely 


.42061091z is the Diameter of the Earth in: Feet, | the: half: whereot, 


namely 21030545 Feet, is the: Semidiameter. of. the.'ſame,; being 


21 Millions of Feet,” and ſomewhat more': theſe reduced-into Englith 
Miles, as before we did the Circumſerence, ſhew the Diattieter of the 
Earth to.be 7966 Miles, and ſomewhat more, and the Semidiammeter . 


WE 3983. 
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$982: And'thys:we have the Circumference, Diameter, and Semi. 
diameter of- the Earth; :as alſo the quantity of a Degree. of the-ſamne 
Circumference, in known! Meaſures ot: Feet, Furlongs, and Miles, &: 
There are only two things here which: may ſeem doubttui 3 namely, the 
Experimend it ſelf; and'the Hypothetis of the Sphericity of-this Terreſtri- 
al. Globe, . conſiſting >of' the; Eazth and Sea'3 for rheſe being admitted. 
the Meaſures thence deduced, as: before, will neceflarily tollow. . 
- . Now touching'the Experiment 3 I confels, | that to have made it fg 
exac&d as were- tequiſice,- and an. all Points, - {6 as- 1 thall fſhew in the 
Chapter followahg,;:agould - have required whuch-more I tme and Ex. 
pence, than mine Ability 'would:reach mito-t Yerhaving-made-Obſerya- 
_ zion-at York, as'afotelaid; I meaſured” (for the moti part) ' the way from 
thence .to' London; and where I meaſured not,-:1 paced, (wherein 
through Cuſtom, I-uſually come very near the/Fruth) obſerving all the 
way as. bcame with'a Circuniterentora}y the principal Angles of Politi-: 
on:for. Windings of the Way--(with-convenient allowance. for other lef- 
fer Windings,, Aſcents:ind/Deſcents)/ and thele 1 laid not down by. x 
 PeotraGor after: the-uſuat manner, but framed a-Table much more exa&t 
2nd tit for this putpoſe;” as we ſhall after ſhew 3. fo. that I may: affirm. 
the Experiment tobe near-the Truth. | 
- - Touching :.the Hypotheſis, that the'Earth-and Sea make one Spheri- 
cab ox round: Body; it:is generally agreed. upon by all the principal Phi- 
loſophers, . Alironomers, Geographers,” and Navigators, Ancient and 
Modern : -Some Reaſons demonſirative- for the Conhrmation theregf 
my be theſe” :i- flo 335et aohiter 7H: AN 5 IS PLIES IN 
Firft ;, : The Eclipſes, eſpecially of the Moon,.- which are cauſed by. 
the ſhadow. of.. the body.-of the Earth, being interpoſed . between the- 
Sun and the Moon, and foraſmuch as this ſhadow-doth fall upon the 
Moon always, and ypon-every {ide circular, and ſo appears to us3 it is 
manitett.by: the-Opticks, that the-Eavth, from whence it proceeds, is a. 


- 


Spherical: Body:::;:' Yor Toth. HS0<4. 2419 tg 
.: Secondly: Likewife-the Ecliples'of the Sun; which are cauſed by the 
interpolition-of: the: Moon : between the:Sun, and thoſe places-where-it 
appears eclipſed: Hay, it could not:be determined when, ' and in what 
place ſuchiaiy Eehpſe ſhould appear; -and>where-not;” if the Form of the 
Earth wereazotiknown ; ::but ſeeing the places:where-ſuch Eclipſes hap». 
- pen,: and;whers not,::may:be,*. andare:ulually determined, and that 
-upon this ground, that. the.Surface ofthe: Earthiis ſphevical,cit is thence- 
-alfo ;ratified'to_heis Trath.. Dot uot nh Did bet OG IEF AS og 
_- »>,Thirdly:3:) The: Sun,  Moon,. and Stars do rife andiſet, and are upon 
| | 1.48 the 
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The Sea-ma f's 19atice . | is 
the Meridian {ooner to thoſe that are re{ident in the Faſter Parts, - that 
to: others: mote Welterly, and that in a' propettion anſvickable i tins 


Roundneſs of the Earth, as the Planetsan&'Sta9 are ipyy out Mer: di- 


an at'Loy40n (ooner by alctioft 4 hours,' than they- #te to thoſe that in- 
habit the Summer TINlands, and the Contines of YVireinia ind IVew-Fag- 
land': AndA1o in Edſt- India, and other Eafterr Regions, the Stinand 


' Stars are ſooner upon their Meridian than upon ours z which is mariiteſt 


to be ſo, as by other reaſons, 10 clpecially by the Eelipſes' of the Mooir : 
For a Eclipſe of- the Moon hath notin it (elf any4iverfity of Time, 
being ationeand the fame inſtant without reſpect of places, 'yet beeatiſe 
in the Eaſtern Parts the Day-is begin; and it tay be far ſpent before it 
begin in places far Weſterly 3 therefore {tich ati Ecliple may appear t6 


the. Eaſtern Inhabitants toward the -end of the Night, whicen to'the. 


Welſten appears in the beginning or mid8le of the ſame Night with ther, 
and {the difference will be-more or lets, According to the Gia di- 
{tarice of theſe places ihLongitade, -* 77 

Fourthly 3 Furthermore we ſee,” that going'or Gilling; to the North: 
wards, we have the Artick. Pole arid Soifhern Stars more Hevated, and 
the Antartick Pole and Southern Stars more depreſſed,” the Elevation 
worthetly increaſing equally-with the Depreſſion foutherly, and'either of 
thert- proportional to the Diſidtices which'we £0: The like happeneth iN 
gbing to the ſouthiwards/ Belides;- the Oblique Aſcenſions; Defcenti- 
otis; Occultatiotis; ' Ettietſions; 23d Atmiplitiides'of filing #nd ſetting of 
the Stn and-Stars in every ſeveral Latitude; agreeable to the Hypotheſi $ 
of the Earth's Sphericity. - All which could not be ſo, it the Earth wete 
of any other than of a SY herical Fox; 7-- 5 5: 

Fifthly ; + So_if we ſtand upon the G2. flore ad he a Ship far off 
under Sail; making, towards the Land; atfitſt we ſee only the Top-laſs 
or higheſt parts, -and'withal'do manife(t}y 'behold'thie' Cantos Superhi- 
cies of the Sea a5'it were ratſediand iifrbolang her felf berwreehone ipht 
and the Hdll;-or lower parts of 'the Ship; tit The *pproxcMeth nearer, 
and this anifortiily every ways alike, ahd* Ptroportiondbly to the ſeverdl 
eel, which doth evidently: demonlitate the Spherical Roundnefs 
ther —_ 

-Sixthly 2nd Kfily; (6d ho kobe) TheKavis Saris Wee trick 
es make tt apparent, thoſe Eſpecially that big? been niddetound2s- 
bbatithe Wold, as thoſetwo Ve Oyages * by. 'but fthoas Countrycriten 
Sit'FYancis Drake,” art." Thins Eanlifh both which ſeveral ly 
failing from our Coaſts to the Weſt-Indies, and paſting the Straits'v 


Maraane, continued their Courſe Weſterly, till ney came into hoſe 


B 2 Parts, 
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X The Sea-man's Pqactice. 
Parts, which are from us to the Eaſiward,: namely, to the Eaſt-Indies 
and. ſo failed fill Weſtward till they: .came-to Cape bon Eſperance, and 
thenice returned into England + Having failed about the whole Terreſtri. 
al Globe, they found nothing by their Obſervations or Reckonings diſ. 
ſonant from the uniform Sphericity thereof in. all its parts. That they 
came, ſhort in the number of Days, one, or reckoned the time of their 
' Abſence: leſs by one Day and a Night than they which remained at 
home; this further confirms the thing in hand. | 
Yet whilſt we ſpeak here of the Roundnelſs of the Earth and Sea, we 
' intend it not ſo ſirifly-as if. . it were a thing turned round without any 
Inequality to_ its Superfictes z but. as a Bowl or Ball, though it hath 
{ome Dult.or ſmall grains of Sand cleaving thereto, may till be faid to 
be round. So, though the Land, Hills, and Mountains be ſomewhat. 
raiſed aboye the Spherical Superficies of the Sea 3 . and if there ſhould be 
alſo ſome Valleys or Bottoms more. depreſſed ; yet ſeeing the greateſt 
of theſe Inequalities have ſcarce any ſenſlible.proportion of the whole, we 
may well aftirm the whole to be round. ,;; +. - | 
_ . The Relations made of the prodigious Height of ſome Mountains, as 
to be 60.0r 70 Miles high, if it be underſtood of their perpendicular or 
_ direct height, are fabulous 3 the Mount Atlas, ' recorded by ſome of the 
Ancients to reach. up almoſt to the Moon, -:and to be as it were a-Pillar 
for the Heavens to re{}.upon, © being - meaſured geographically by Er4- | 
toſthenes, the Perpendicular, 'or, upright Height from the top thereof to 
the. Valleys bencathy,/ was found, not to.exceed 10 Stedinms, which of 
our Engliſh Meaſure is little, more than a Mile and a quarter, a S1adinm 
w much differing from our Furlong 3 and the like might be ſhewed of 
others... x | | 
| But if. we admit the higheſt Mountain'to riſe perpendicularly above 
the Spherical Superhicies of the;Sea 2 Miles 3 yet ſeeing the Diameter os 
whole Thicknels of the Earth is, as we haye before ſhewed, 7966 Miles, | 
this exorbitancy or difference of 2 Miles is of ſmall moment 3 yea, if 
there were any Mountain 8 Miles in height upright, yet this compared 
with the whole Thickneſs of the Earth, is lictle more than one thou- - 
ſand 'part thereof 3. therefore we may conclude,. that this Terreſtrial 
Globe, conliſting, of the Earth and Sea, is;Spherical, We come; inthe 
next place to ſhew by what way, of: meafuring' we found the Parallel of 
York.to be diſtant ftom the Parallel: of | Loxdon 9149 Chains, And (0 
bow the diſtance of the Paralkels of two places may be exactly. mea- 
ured, TOR 
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A moſt exatt way for finding the quantity of the Diameter and 
Circumference of the Earth and Sea, and of a Degree on 
the ſame. TAL s 


Ds the more fully ſet down the way of making this Experiment, 
that ſo I may give occalion to any,who-are ſo. nobly minded foy a 
Publick Good, as to be at that Charge'to make a farther and more - 


. exact trial thereof, Now then, the belt and perfe&eſt way is, to ob-! 


ſerve ſoexadly as may be the Summer Solſticial Altitudes of the Sun at 
two places,  {o far diſtant atundery:' and lying ſo near North'and South 
each from other, with ſo dire and-fair-a way betwixt them as convenis- : 
ently; may. be choſen ; : Suppoſe: for Example,: Chriſ#-Church and Ber- 
wick. or ſome other place in the fartheſt parts of- Scotland ; : for the far- 
ther theſe two places are each from;other, the more perfe&ly. may : this | 


- buſine(s be, performed, Then meaſure as truly as is poſſible, and ſet 


down in a Book all the way: between: thoſe two places, with. all the: 


Windings, Aſcents and Deſcents that are.therein, whereby with'the: 
- help of: the enſuing Table, you may eaſily and exactly find how imuch : 


the one place is more ſoutherly than the other. For. this purpoſe the 
plain Table is not the fitteſt Inſtrument, or rather a Theodohite.or Pe- 
rafter, or ſome other of that kind, obſerving diligently the Variation 
of the Needle. The Chain may be 6 Poles long, or rather 100 Feet, 
and the Table fitted according]y-::(but the Table following, is for Poles) 
if it ſhould be much longer, it; would be too heavy. POET EST EPRg 

The High-waysare commonly.crooked yet becauſe of fundry Obſta- 
cls and Impediments which are'incident out. of the way, and becauſe 
a Man connot certainly at firſt direct himſelf the neareſt and beſt way. to: 
the place intended, it would be expedient to meaſure the diſtance as a= 
forefaid z firſt.in the High-ways leading from the one to the,other, and. 
then in the neareft and beſt way that could be choſen between them 3; 
and*ſo if any notable Error happen in the one, it may be diſcoyer'd and 
amended in' the other... The fort: which 1: obſerved in.fetting, down 
the Meaſures and Angles: was according to this Example, 
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{It is tobe amdaſtood,-iThatithe [Table here: following, was before 
calculated to (orve inftend of ©x7 Prottatfor for a Cirrumferentor,' or 0-: 
ther dradugtedHiiturncaty-apd fora Chamotf:3 Poles; which ifor/the 
moſt pkrtÞ uſes yet it miay- very well-berapplied to aChainof 6 Poles, 


(avi this:bullineſsit was) reckoning,ievery: Chain tobe two, :&%0,: And 


thas forevety'ten Chairis-of -6 Poles:to # Oliain, 1:make two Strokes,” - 
ſlifying/2 Changes; or'so Ghwins 3 -and if there/berany odd Chairis, 


fofithofel fetauFiguie in another Lite next below: andif morgover as 


- Thus: the* halt entratxce "before»going, i - being 'S.* E. 5 Degrees; 
44H Nerves that che Line wpon which 1 went, ' was fromthe: 

11934 SD] SY NHOSTRO SMELLS S407 V3 1 "ERIE 73 YO I ety 
Sonthipaitzef.'the-Mertdian to'the'Eaftwards, making an- Angle wirts 
the Meridian of 5 deg,"the 9 Sttokesfignify g Changes;/.or-bo Chains 3 
theFigutey fgnifeths Chains and the:Figure 2rwoPoles,'! !$0 that 
itiis to-be vead thifs, *South-Eatterly's Degrees,” Changes, '5 Chains; 
and'2 Poles ; and the like is-t6 be: underſiood of  theteft, - But for 
the tmoft part having liberty of Ground, 1 end the (meaſure of 'eve- 
ry" Lize;- either with #' whole number 'of Changes, i oF at; ealt of 
Chang 059W73t 0 rifihfd cog BIND HET NSD 3199 POE SH9TEME St 302 1 

21A hd Xt iproceeding/atl:day,/- towards The Evening, or when elle] 
hife $i hbenient; Tecliicealt cheer Diltances}: pon whit Eies of 
Angles ſoever chey*ibs2 to:Diftagces Nopth or South: Eat or Welt, -as 


ny26dd Poles”! whether one vr two, for thoſe T fet-agiother Figute 114 
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We will explain the-laſt, and fo the-reſt may eafily be-underfiooe 3. 
S.E. 5 deg. —thtrt= 5. 2. Here becauſe Fave SE. the numbers: 
taken out of the"Table muſt be put inthe Columns entituled: Seurb'and 
Eaſt, Then in the Table under 5 deg. I look for 9 Changes, and find 
againſt it 2690,,.. and inthe adjacent Columu under the Complement 
thereof 235, and becaufe:S.E. 5 deg. is leſs than 45 deg. that is nearer 
to the South than to the Eaſt, I put into the Column, entttuled South - 
2690, and in that entituled Eaſt'235, then again in the fame Tabylar 
Column under 5 deg. I find;againft 5.Chains (cutting off a Figure, þe- 
cauſe.5 Chains is but the tenth part of -5 Chtnges)- 145 tobe put in 
the South Column, and+ 13:;for the Eaſt Column, © * RN ; 

- Laſtlyz' Againſt 2 Poles L find for the South Column 20/andfor the: 
Eaſt 2'3 and the like is to be underftood of all the reſt. _ 

Now-{uppoſing this laſt to be a: place, whote Diſtance ard Situation- 
from the firtt is required; I ſam up'the Columns feverally, and'of the. 
North and South Columns ſubtract the lefſer from the'greater,” and} ſo. 


_ of the Eaft and Weſt Columns ;, and {o it will appear how muchNoxth. 


or South, and-how: much Eaft or Welt the laſt place ion the firkt.} 
As in this Ex4mple,* we tind the firſt place to be to the ſouthwardg of: 
the fix{t. 1,628 Poles, for the laſt Figure may be cut off, - being. ud inthe- 
a> 5 3M Table 
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Table only for the more exactneſs, or may be made a FraQtion,. and ſo 
it is 1628+ Poles likewiſe, the laſt place is to the Eaſtwards of ghe tirlt 
452: Poles3-and thus I proceed all the way... ..- - : APR 

Now touching the Anglesiof Aſcent and Deſcent of Hills and Valleys; 
to have obſerved them exactly would havei xequired more Time and 

Charge than I could of my ſelf beſtow, yet I made allowance for ſuch 
| of them as were of moſt moment : he that would obſerve them all; may 
either make 2 or 3'Columns more, or keep an account of them apart by 
themſelyes. . But if he intend no farther uſe, of them, but to find the 
neareſt diſtance, he need not ſet them down, but make allowance for 
them onthe ground, keeping his diſtances :intirewithout Fractions... 

As, adinit 1 obſerve the Aſcent from a Valley-to the Brow of: a Hill 
to be 14 deg. above the Level or Horizontal Line,' and that meaſuring, 
I find the diſtance to be.3o Poles; 1 turn to the Table, and under 14 deg, 
and againſt 10 Chains, I find 2911, and 726, ſhewing that the Level 
or Horizontal Diſtance frommy ſtation to that brow is only 29x13 Poles, 
and that the height of that Brow above the level Line is 925 Poles: But 
finding thus that the Hypothenuſal-being-30, the baſe. or level Line is 
but 29:24, that is, leſs by +2 ; becauſe I would avoid this Fraction, 
I add tg the end of the forefaid meaſure of 3o Poles upon a level Line, 
+2 of a Pole, and then I may account my ſelf diſtant from the place in 
the Valley where I made Obſervation 3o Poles in. a level or horizontal 
Line, - and fo fet down the diſtance without a FraQtion : the like is to be 
underſtood of all the other Aſcents and Deſcents. 
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4. | - The Structure of the Table is from this Ground : 
Se As Radius is/in-proportion'toithe Diſtance of two Tae meaſured in 
their Rhomb; ſos the Sine of theComplement of. that Rhomb, to the 
difference of the Latitude-of the two places. * ; 

And { is the Sine of the Rhomb, to the diſtance of the' Metidians of 
thoſe two places. As, admit I meaſure South-Eafterly 20 deg. 31 
Poles, here then the Rhomb upon which I meaſure, making with the 


Meridian an Angle of 20 deg. I ſay, 

i As Radius is im proportion; © © Fas 
to the Diſtance meaſured, 300 Poles 3 ———————z, 45712 

So is the Sine Completnent the Rhomb, 'S. E. 20 deg, ——9.97299 


to the Difference of Latitude 281 - +21. fer@,mm—o—— 2,401 


| Whereby it appears, that the Diſtance of the Parallels of theſe two 
places is 281 +53 Poles 3 or that the place whereto I'meaſure, bs more 
ſoutherly 'than*the place! from which I meaſured by 281 + Poles, 

Now for'the diſtance of their Meridians ſay, © + PELES 
| ' * As Radiies is in proportion | | 

to the Diſtance meaſured, 300 Poles, - —— 47712 
So is the Sine of the Rhomb S. E. 20 ns EE IETINY 


"Go Ol conaw O Xa m- © Aw |! 


| to their Diſtance in Longitude I 02 7555 mmm PALIT 
And thus 1 find the place ST meaſured, is -|Cþ] Poles: 
more Eaſterly than the place from which I meaſured, I. 
ry by 10234. Poles, and ſomewhat more. And in like | Rp” 4 
ſort may be found all the other numbers expreſſed in g 3 
this Table ; but having thus found for every deg. to: -'þ E: oy ”n | 
"45 deg. two Nambers, the reſt may' be deduced; from ' bel 140. j4 of 


: = 


to the Chain, 1s 100 Chains, or ten Changes ; find- 
ing that in ten Changes upon this degree, the difference 
ſoutherly is 281 +5 Poles, it. muſt be for five Chan- 
ges, Which is juſt. half fo much by almoſt 141 3 and 
for one Change, which is a tenth paxt, 28+ fers, and 
| ſo for two Changes twice ſo much,. that. is 56-4 ; 
4: - ores Changes thrice ſo much; that is, ' the fam of M two former, 

| namely, 84+, and fo by Addition only you. may find the reſt, as in this: 
| Table, which 1 ſhall need to proſecute'no further. And thus you may 
make it to the hundred or thoufand parts ofa Pole 3 but this for ordi- 


nary a fox which it was at firſt intended, may ſaffice, And ac- 
EY cording 
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cording to this Example,.-it will be caſy, to'frame the like Table for 
Chain,of any other.ſize,. qr. for any. other-Meaſure which you ule, | 

- It _may, be: objected, ; That:howloever this;Rule holds true -in/Plain 
Triangles, yet the Triangles here-uſed are-neither. Plain nor Spherical ; 
fora Plain Triangle-js made!of, three right Lines; .,a, Spherical of three 
Arches. of great Circles;:. But-in;this .the three fides are of ſeveral kinds ; 
namely, one lide is an Arch of , the Meridian, ;and fo of a great Circle ;, 
another an Arch of a Parallel, and ſo of a leſler Circle; . the.third fide, 
or Hypothenuſal, being the Rhomb, is no Arch of a Circle, . but a Seg- 
ment of an Helppheriedl Live, ©... 

"But T anſwer, ,That notwithſtanding this. may; be ſpeculatively con- 
cetyed; -and fo demonſtrated to be no Plain Triangle 3 yet in fo {mill 
Diſtances* as theſe-which here we uſe, - there can be no ſenſible, nor 
{carce any. numerable Difference.. Yea, the difiance between two Pa- 
rallels by the Rhomb-and; Diſtance given (being the-thing here chiefly., 
aimedat): is very exaRly: fonnd: by. this Rule as before we:haye ſhewed, | 
and-2s is more fully demonſixated;by;Mr. Wright, -in the twelfth Chap- 
ter of his Book, Of the Correttion of Errors.in Navigation: Whence 
we may conclude, that-the.parts of -the Meridian collected by this Ta- 
ble according, to the.Rhombs and Diſtances, as: we have before ſhewed, _ 
do give the true meaſure of. the Segment.of that Meridian intercepted 
between the Parallels of the two places propoſed. * OO TO Hoe 1 
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Of _ the Difference of Longitude, Poſition, and Diſtance of. 
_ York ,and London: Andihow the Maps of England may 
by this Experiment be reformed; -eſpecially in the Latitude 


_ — ” _— 


LT IE 


V JE come next.to ſpeak of -the Eaſterly and Weſterly Diſtan- 
/ V.; ces, ;gathered as before is ſhewed by theſe Tables, and to. 
fnd- thereby the , difference, of © Longitude - and of this we will- 

- give an Example in the foreſaid Experiment whereby we. find that 
_ the Diſtance-in Lopgitudes or the Ealt and Weſt Diſtance between York 
and Loxdpr, is-ncar 14000 Poles, London being ſo. much more Ealt- 
 erly-than York, | And before we have found that in a degree- of the Me-. 
ridian, and conſequently; in a degree of the EquinoGial, there is-near 
KEN | 3707 
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for 3709; Chains, at 6 Poles to the Chain, and this 14000 Poles COn- 
yerted into {uch Chains, is 23335 

ain - Which-2333-5 Chains, -for: finding the Difference of Longitude, are 
al not to be reckoned in the Parallel of - York,- that being too much Norther- 
ree lyz neither in the Parallel of. Zondon, .being-too. much Southerly, but 
Is ; in a middle Parallel between both 3 namely, about the Latitude of. 52 
le 5; deg..45 min. Now to find what difference of Longitude is anſwerable 
des - to this 2333-3 Chains in the Parallel of 52 deg; 45 min. wks 
7 
7 AS Radins i 15-in | broportlon. avs | 61A 
Ws --4 _ to Sine-Compl. the. Latitude ſc. $52. deg, 45 min. . 9.78197 
all So is the meaſure of a degree in the Equinodtial 3709+%& 3.56927 
10r to-the meaſure of: a degree in that Parallel 224575 335124. 
Pa- 
fly. And: thus we. find that in the Parallel, whoſe Latitude is $2 deg, 
ed, 45. min; . there are:2245+-;; Chains anſwering, to. a; degree, ' whereby it 
p- appears: that-the'idifference of Longitude between Tork, and: London, is 
Ace more' than one-deg,-+ And to- find. HOW much mores (by: *Zain by the 
"a= Rule of Proportion; - Tet fr £ or $4.5 31799 040} 
ed, 
776 As the meaſure of. a degree Lane 2 Co, Ar. DD —— 64876 

:is to a: degtee-in;ſeconds, 3600: ———— ——3.55C 
| Soi is the-meaſure given, 2333 + — ——=—_——,677 
_ to the number ot ſeconds, 3741 CUES TALL 357393 


Which. reduced, is 1 deg,. 2 min.-.21 ſec; And vs we find that 
London doth difler in Longitude from York. deg, 2- min, 21 ſec. being, 

of, {0 mach more Eaſterly.-  - 
ay Thus having the difference of Latitude, as: alſo the Jideroore of Lon= 
ae gitude: between theſe. two places; we may .( according; to. the ſecond 
Y Problem of failing, by Hercator's Chat) , find the Rhomb from Loxdor 
. to York, to be 14 deg. 20 min; from the North to the, Weſtward; that 
is, North and'by Weſt 3 deg. 5 'min.. Weſterly, andthe diſtance in that 


- Rhomb 9442 Chains. Bur their diſtance j inthe High-way, by xeafon of- 
if1. the: crookedneſs- and. .unevennels of, 27 was more. by about, an.cighth, 
ot part. | 

* And the like might-be done for __ immediate Places between theſe, 
it. but affeing brevity, we paſs that over, as not much pertinent to ous 
w preſent-purpoſe 3 only expreſſing the Latitudes of ſome of the principal: 


oil of them, as followeth.. - 
As. 
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Latitudes, 


—__w__—_—p— h_ b 


As the'Latitude of York; we fmnkto be!molgd—— ——-53 53 


Doncaſter, en onhequbeniO fe — nh abr dtetutenbbdge , Ae ec 53 32" 
: Newark upon Trent, CE ——————————— | + — TT ax: | $3 5 
EIUNtINgrOn, roommmm——e ti nr Hamed ernment — 2; 19; 


3 . j 


i We further notedin this Experiment, that howfoever the number 
of Miles between Ware and London, are almoſt the fame by eſtimation 
that: they are by meaſure” yet all'the way: beſides from York to Ware, a 
meaſured Mile confifting of 320 Poles, is but three quarters of a Mile, 
as the'Mites lie by eftirnation oricomtmon account 3:10 that! every where. . 
(for the moſtpwart) - three Miles by eftimation make fourtveaſared Miles; 
and a min, or the 60th part of a'deg. is almoſt in the middle between 


- them both. So that look how much -a meaſured Mile is leſs than a 


min. ' fo. rmch; or fomewhat more is. a Mile by eſtimation greater than 
a nin. foras there iscontained-in a degree of- meaſured>Miles 69: and 
ſamewhat-more;--as-we have-before fhewed 4, ſo of our common efti> 
nated Myles, -there are contained about'5 12-in a degrees + 
Upon theſe grounds the whole Map of this hes pa might be much 
recifed, eſpecially in the Latitude'of Places; for tho we cannot hence 
determine certainly the Latitudes of any other places beſides thoſe which 
were in the way, or at leaſt in fight as we came up- (the principal of 
which we have Sefore noted) Yet we may nearly conjeQure the ati» 
cades'of moſt Parts of Eagiund, - by their Diſtances and'/Poſitions:frott 
theſe; but theſe things being beſides our fcoprand purpoſe in this place, 
we ſhall-only-comipare the L:atitade of ſome principal plates, ' probably 
gathered from this Experiment; with the Latitudes of "the fame place, 
asthey- are ſet down: by Mr. Speed i his Geographical Deſcription-of 
England, that ſach as pleaſe 'to exattiine both-jn- atry "Parejeulars, - may: 
Know to which they may more ſafely lean. N= 160 
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Lacitud.' | Lat, by j Latitud, | Lar, by: 
by this, | Mr. /&p. | by his | Mr. Sp." 
| 'Exper," |. Map. | | Exper. '| Map. 
1D. WE] D. M. | 4D. M. | D/ M. 
Canterbury | 51 17 | $1 29 Northampton | 52 14 | 52 36' 
Chicefter . | 50 48 | 5o 51 Huntington | 5219 | 52 44 | 
Guilford 51 12 | 51 22 | | Stamford, 52 38 | 53 oq 
| Wincheffker | 51 03] JI 11 Leiceſter | 52. 40 | 53 06 - 
Dorcheſter | 50. 40 | 50. 44 Lincoln 53 14|53 5ol 
| Excefter 5043 | 50'48 | | Newark up- | 4-62 
Wells | 5$112:|51.22 | | | on Tremt.© | 53 051.53-38 
Salishury | 51 04 | 51 12 Nottingham | 53 00 | 53 32. 
| Reading F128] 51 42 Derb | 52 $8-]53 30 
London $I 30 | FI 45 Stafford 52 52 15322} 
4 Colcheſter | 51 58 | 52 16 Shrewspury | 52 47 | 53 16 
Ipſwich 52 ©8 | 52 30| | Cheſter 53 16 |53 52 
{| Norwich 52 42 | 53-10 |: *| Lancaſter 54 10 | 54 57. 
Cambridge | 52 12 | 52 321 [York 53 58 54 44. 
| Hertford $1 49 |-52 06; . | Richmond. 'in s 1 
Bedford 52 08 | 52. 30 . Yorkſhire. 54 28155 18 
Buckinham | 52 00|'52 20 Kingfton up- |, | _ 
| Royſton $2 O4 | 52. 24 | on Hull, 53.48 $4 29} 
| Oxford $51 46 | 52 02| | Doncaſter 53 32 |54' 12, 
Glovefter '$1-53'|,52 12] © | Dirham | ©5450 55.45 
Hereford . | 52 07 | 52 27 Carlile '* | 55" 00|55 56 
| Worceſter ' |'52'"14 | 52-26 Newcaſtle '|'55 03 |56 ol 
| Warwick *' 52 20 | 52 #5, | | Berwick. | 55 54 57 oz 


The Latitude ,of-theſe-placesin the firſt Column expreſſed are ſuch as 


are probably. gathered from -this Experiment. But in the ſecond.Co- 
lumn there-is ſet:down-the Latitudes of the ſame places, as they arc ex- 
prefled by Mr. Zohn Speed in his Map of England, et forth in his Bock, 
entitaled, The; 7:heatre.of the Empire of Great Britain , and leſt there 
{hould-be' any miſtake im his Map, -1.; have::conferred theſe Latitudes 


thence gathered,;;with/the JLatitudes'of .the ſame places, ſet down by 


him in. words. at large;.' in his. Deſcriptions of each ſeveratCounty, 


and find them nearly-to- agree, except.in the Latitude of Berwick,which 


IN 


By theſe: you, may nearly. eoneture the Latitudes.of. other. parts of 
England, lying. in or near the ſame Parallel, with any of: them.:: ' And 
hence it alſo appears, that.the, difference of Latitude between Berwick; 
and:the-South Coaſt of. Exglandnear Chriſt-Church,/ is. little more.than- 
5. deg... not 6;deg, and: mores, as ſome of-our Maps make it. But;theſe 
things we muſt leave, that we may proceed-to that which is principally. 
intended, only. we will tir(t touch a little. upon the: uſe of the foregoing, 
Table,. in.plotting;and ſurveying of Land. af MPA 
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Fa. delineate-theP lot of- "any: Foreſt; - Park; Common, ov 0+ 
ther piece of Ground; as alſo of Rivers, ' Harbont's, &c. 


AX: intent: 1s; not- hefe. to; proſecute ,at large, -the Plotting: of 
VA. Grounds, | being SG andeLO% others, treating, of Survey- 
3ng.z. But conſidering the: ways by. them directed, . and by Friis! 
{ed,, in delineating or laying down the Diſtances and Angles obſerved by 
the Circumferentor, Theodolite, Perattor, or.other. graduated Inſtrue | 
ment, 1s by a_Protraftor,._ and that the Table. before-going, or. that 
which followeth towards the end of this Treatiſe, ſerveth for that and 
the 1ike-purpoſes, altrioft as ſpeedily,” and' far- more” exadtly3! I: ſhall 
crave-leaye to digrels-a little-to ſhew-the: Uſe: of it as briefly: as\I-may, 
Nacrefore. paſſing over the -method- to: be uſed: i ſetting down the 
. Names of the Grounds, -the Tenauts, Borders: and-other-remarkable 
things; leaving every Man ih-\ theſe to. the ways'wherantorhe is ac- 
caſtomed : You may- (as ſometimes T'd6) make aBbok.itia 10g Of ar 
vo,. and upon the-left tide thereof? fer-downdtich; things/astheſe before 
mentioned, reſerving overy-right ſidez- and dividing/thernby.ruled Lines: 
| into lix-Columus, 'as-hereafer following appeareth, - - = 


And 


—— . a —_ Amo * Lend 
. 
od . 
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And having taken:and ſet down your Notes in the Field 6n the left 
ſides-or Pages of-your Book, you may in the Evening, or next Morning 
before you go out, or when elſe your occaſions will permit, . ſet down 
in the firſt Columns on the right fide, how many degrees the Lines up- 


on which you have traverſed, are'diftant from the North or South part 


of the Meridian towards the Ealt or Weſt ; and in the ſecond Columns 
the quantity of the ſame Lines, in Changes, Chains, aud lingle Poles, 
and parts of Poles. : E Ss 

As in this Figure z | ſuppoſe the Line from A toB, to be direCtly Eaft, 
7 Changes, that is, |7 times go Poles,” or 210 Poles. From B to 


C to the Eaſtwards of the South 35 deg. 3 Changes; and 1 Chain: frotta 
C to D to the Eaftwards of the Sonth $2 deg. 5 Changes, and 4 Chains 
from D to E to the Weſtwards of the South 80 deg. 10 Changes ; from 
E to F to the Eaſtwards of the North 35 deg. 6 Changes, 3 Chains, and 
two thirds of a Pole 3, and laſtly, from F to A, the place where I firft be= 
gan, to the Weſtwards of the North, 9 deg. 5 Changes, 3 Chains, 
2 + Poles. . All theſe I expreſs in the firſt and ſecond Columns on the 


right. fide, as hereafter following appeareth. 


- 


. Which: done, I take the Table, and find: there the Northing and 
Southing, Eafting or Weſting anſwering to theſe Degrees and Diftan- 
ces, and fet' them down accordingly. As for the firſt, being Eaſt 
7 Changes, I ſet down in the Eaſt Column 2 10 Poles with a Cipher 


D 2 behind | 


CCC CR 


eight right Avgles 3. and if. we-multiply twa right Angles by 4, . (bc 


hind i ++ the ſecond; being; South-Eaſt: 35 deg. I' find!in the 
or Fa | | hin -12 28, -to-be {et-in the South Golamn, and 86d 


©. te Fatt Column+ alſo upon-the ſame degree for 1 Chain, 25 for the 
mes rn and. 17 for the Eaſt Column 3: and ſo1 proceed with all 
thereſt, till I have finiſhed. . | 


/ 


— 


———— Ma 7 
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And being thus returned to my firſt Station, T'ſum up ſeverally theſe: 


| four Columns of North,-- South, Eaſt, and Weſt 3 and: finding; that the. 


Sum.of. the North Column is equal to that of the South, 'and the Sum. 
of the Eaſt is equal-to that of-the Welt, - I conchude the whole Work to: 
be truly performed 3 - whereas if there. had been : any difference, it had 


| ſhewed an Error; and if that difference had'been great, / ithad-been ne- 


ceſſary to examine the Work again, and fo to corre its 
Tt js-uſual to-add together all the Angles; / and -alfo to multiply two 
right Angles, or 180 deg. by-the.number of Angles lacking two 3 and 


if the Sum\gt- the Angles added together, -be equal ito this Produd;. the- 


Work is thought to.be true 3: As here, ,-if. we/add the Inclinations-and 
Reclirations. of thele; Lines in this Figure,. the Sum is 720 deg. Or. 


caule- 
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cauſe here are ſix Angles) the Product is alfo eight right Angles, But 
the other by the Sums of the Columns, is a moſt, abſolute way for exa- 
mining the truth of-your Work, atid to.be preferred before any other 


that I Know, PM w 3 wi 
It may ſeem very laborious'to ſet down every Station,in this-manner, 


| but one that is a little-exerciſed in it, may, as I take it, (for I never ob- 
ſerved: the time exactly) ſet down 40 or 50 Stations in this manner, . 


within the (pace of an hour, or thereabouts, But I ſhould advile that 


it be done by two Men; having each a.Table for that purpoſe, to avoid: 


all- miſtakes. | 


" * +4 &4 @ = 


ways. As firſt y conlidering which way the Ground lies, I take a. 
Point for my firft Station, ſo as the whole may fall conveniently within 
the Plot,. which let be the Point A, by which Point I draw a Meridian 


and Parallel, namely two right Lines interſecting one another at right 
Angles 35 whereof let N. S: be-the Meridian running; North and South, 
==, E, W. the Parallel running Eaft and Weſt; this done, I look to 
the North-and South Columns, and there, firft in the South Column; 


and againſt the third Station, I'hnd 1253, that is, 125+2 Poles, this: 


T'ſet in the Meridian-from A to the Southwards, and mark the Point 
with the figure 3 3 then in the South Column againſt the fourth Sta- 
tion, I find 1374, which IHet in the Meridian from 3 to 4 alſo againſt 
the firſt Station I find:52 1, which I ſet the Meridian from 4 to 5; Then 
againſt the fixth Station, I find in the North Colummr1 553, which I et 


in the Meridian from 5 to 63. alfo againſt the-ſeventh Station; which is- 


the ſame with the firſt, I find 1595, which I ſet in the Meridian from 6; 


and-it falls upon A, which is the firft Station. And thus have l done. 


with the South and North Columns... 


——_— AJ —_ 
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1n like ſort 1 expreſs the Meaſures in the Eaſt and Weſt Columns ig 
_. the Parallel E, W. As finding firſt in the Eaſt Column 2100, I et it 
down from A to the Eaftwards, and it extends'to B, . where I ſet 2, 

_ 4ignifying my ſecond Station I find next inthe Eat Column 877, 
which I-ſet down. in that Parallel from 2 to 3.3 next-in the Welt Co- 
lamn 859, which I ſet in that Parallel from 3 to 4, and ſo I procced. 
with the reſt, And having thus ſet down the Meaſures in the Meridian 
and Parallel, we have alſo, as it falls out in this Example, two Stations 

.£xpre(s'd, namely, A and B; now for the third, I take in the Parallel 
with my Compaſſes. the diſtance. A 3, and ſetting one Foot in the Meri- 
'dian at. 3, I firike an Arch near C3 alſo taken in the Meridian the di- 
ſtance A 3, and. fixing one: Foot-in the Prrallel at 3, I croſs the foreſaid 
Arch neax C, the interſe&ion of: theſe two Arches in the Point C.: re- 
preſenting the third Station. | 
In1ike fort I proceed to find the Points DEF, for the fourth, fifth 
and lixth Stations ; then drawing Lines, namely, from the tirſt Station 
A to the ſecond B, . and from the ſecond to the third C, &c. we ſhall 
deſcribe the Figure required, ABCGDEF. 
Otherwiſe, whereas here you add and ſubtract the ſeveral Diſtances 
of South and North, as alſo of Eaſt and Weſt by your Compaſles, you . 


may 
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may with a little more pains add and ſubtract them by. the Pen, which: 
s the better way. | | 
. As having ſet down in the Meridian the Southerly Diſtance of the 
third Station 1253, LI add thereto 1374, which is againſt the. fourth 
Station,. the Sam 15 2627,. the Southerly Diſtance of: the fourth Stati- 
on, which I ſet in-the: Meridian from A-to-4. Again; toithis-Fadd'5 21, 
ſo-have | 3148, the Southerly Diltance of the:hfth Statipry A: 5,, from: 
which ſubtracting 1553, the Northerly Diftance.ſet againſt the: lixth 
Station, - there remains 1595, Which is the Southerly. Diſtance of the 
ſixth Station, to be (et in the Meridian from A-to'6... Eaſtly, trom-this, , 
abating the Northerly  Diſtance* of the firſt Station from: the: Sixth, 
which I find there alſo tobe 1595, there temains 0. Shewing that I. 
am returned'to the ſame” Paralle],, vr Eaſt and. Weſt Line, in which at: 
firſt 1 began. And in like fort, you may proceed-with the Eaſt and: 
Weſt Columns, 'and therrby the ititerfection.of rwo Arches, find every 
_RMERTC.ETCE i TD 

Other ways might be preſcribed; which will not be hard to find of 
your {EIf. © And as'we Tray thus lay down any Irregular right-lined Fi-- 
gure far more exacly. than by. the Protrattor : So.when it is laid down: 
after this manner, we may caſt 'nap'the Area.or {uperhicial quantity of it 
very. exquiſitely. Yea, if there ftiould be a Plot drawn (according to- 
the Angles-and Diſtances here given) after the uſual manner, by a Scale. 
ſo large, that'the Plot ſliould be'an hundred times ſo great as this ;,' yet. 
coinld not the Content thereof. be caſt 'up' ſo ,cxaRtly and certainly  a5-it 
may be here. |. EN = EAT 

But I muſt not inſiſt upon theſe'things, they may of themſelves be con-- 
ceived, and'my intent is only to touch them, that I be not prevented 


”. 


of timez. and by other occalions,- from handling thoſe things which L 


# 


have here mote eſpecially interided.  _ bg Seen Je 

But a$T have ſaid, this Courſe is chiefly to be uſed in Plotting large 
Grounds, and there indeed are graduated Inſtruments, eſpecially to F 
uſed for other. ſinaller Groiinds, there is none. more fit than the Plajrz 
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Of the Compaſs of the Earth, and the quantity of a Degree, 
according to the moſt approved Experiments, Ancient and 
- Moderne 5 VER Fi 22 


F 


A Lthough the Compals' of the. Earth hath been in ſome fort 
A obſerved by divers of the. Ancients 3: yet for ſome of them 
we cannot certainly. gather what Meaſures they uſed z others uſed 
no Meaſure at all, but aſſumed the Diſtance of Places to be ſuch as it 
waseeſtimated by Travellers to be, and likewiſe the Latitude 3 therefore ' 
it will be needleſs to inſiſt upon the Examination of their .Obſer-, - 
vations : others of them which were taken by meaſure, and which we 
miy upon any good ground reduce to our Meaſures, are theſe: which. 
follows... {,--.- OD REED Ony ate 
Willebrord44 Snellis in his Book, entituled, Eratoſthenes Batauwm, - 
cites' Abel Feaas, a moſt diligent Arabian Geographer, that lived about 
the Year of  Chrift 1322, | who records,.. that.about the Year of Chriti 
827, certain"Men, skilful in the Mathetnaticks, . did,.. by -the Com- 
1nandment of their Prince Al-manen, meaſure in the Ficlds of Z1eſopo- 
ramia (as hie gathers) under one and the ſame Meridian, from the 
North towards the South, the quantity of a Degree, and found it to.be 
56 Miles, or formewhat more. The quantity of their Mile, according 
to” Alphragranny,, was 4000 Cubits, or 6000 Feet, whence the. quan- 
tity. of a Degree ſhould be 336000 Feet: but of. the: length of their 
Foot we are ſomething, uncertain 3 only they detine it to be ſo long as. 
the'extetic of '96 Barley Cons laid fide by fide ;- whereas; the Kbynland 
Foots according to trial by him made, is but the extent of . 60 Corns 
hid im like manner 3 {© that if there be no inequality in the Grains, theu 
90 Arabian Feet are equal to 96 Rhynland Feet. But 96 Rhynland 
Feet are found to be about 914 Engliſh Feet 3 therefore allo by the Rule 
of Proportion, 336000 Arabian Feet do make of our Engliſh Feet 
370222; $0 that according to this Experiment of the Arabians,. a 
Degree ſhouJd contain 370222 of our Engliſh Feet. And before we 
have found by the Obſervations taken at London and York, andy the 
diſzance of their Pazallels meaſured, that a Degree contains of our 
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Frgpliſh Feet 367200. The difference in only 302a Feet, that is, 4 


boat the +5. part of a Degree, or half a Minute. . _ 

He cites next Alhazen the Arabian, who in his Book' ds Crepr/ſculss, 
declares th: Compaſs of the Earth to be 2 4000000 Paces z 1o,that pro- 
portionally thexe muſt be n-one Degree 66756 3 Paces, that is, 333333 
Arabian Feet. And ſeeing that 90 Arabian Feet make of our Enplifl 
Feet 99% 5 therefore by the Rule of - proportion333333 <drabian beer, 
make of our Ergliſh Feet 367283. - So that according to Alhazer, 
there ſhould be ina Degree 367283 of our Engliſh Feet, differing trom 


| the Experiment which I made only $3 Feet in a Degree. 


I have not ſtrained theſe numbe!3 co bring them to this nearneſs, they 
are the ſame in effe&t which are ſet down by - Snellim' im his Eratoſthenes 


Batavws, 'who with great Induſtry and Judgment hath compared the 


Meaſures of the: Antients, and the Meaſures uſed by ſeveral Nations in 


- theſe times, when the Rhynland Foot: Much lefs' have I {trained my 


own Numbers to draw them up to theſe: ' But on the contrary, 1 con- 
fels upon the ſight of his Book, obſerving the great Pains and Induſtry 
which he profeſſeth himſelf to have beſtowed, and which I doubt not 
but he did imploy in-making his Experiment, and how he had found 
the meaſure of a Degree to be much lels than mine; - as we ſhall after 
ſhew 3 I began to donbt that ] had not made ſufficient allowance for 
the unevennels of the Ways, and'for ſome {mall Bendings, ſometimes 
to the Right-hand, ſometimes to the Left, the Obſervation whereof 1 
wittingly neglected, to ſpare time and expence. -For I did often ob- 
ſerve a Mile or two before me, ſome mark in the High-way, -noting 


"the degree and 'meafuring to-it in the Way, negle&ting to obſerve the 
- intermediate ſwervings of the Way, ſometimes three or four degrees 
towards the Right-hand, ſometimes as much to the Left ; but making. . 


ſuch allowance for- that, and for the unevenneſs as I judged ſufficient, 
And fome Men may think,” that the -exa&t Obſervation of theſe lefſex 
things thus negleGed, and regulated only by Judgment or ConjeQture, 
might deceive me much : But they may conlider, That 'f there betwo 
places a Mile diſtant, thatis, in a right Line;320 Poles, if you mea- 
ſare from one of theſe places towards the other, not in that right Line, 


but always ſwerving from it by an Angle of four degrees, ſometimes 


to_the Right-hand, ſometimes to the Left, . till you come-to that other 
place ;  I-lay, that notwithſtanding all theſe (wervings (if there be no- 
thing ele to augment the meaſure). it will not amount t0.321, Now 
conlidering that Thad all the Way, as occation required, made ſuch al- 
lowance as ſeemed convenient, and ſo found 367200 Feet in a degree 
£4 | betore 
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before I compared it with the Meaſures taken by .any other-3 1 reſolved 
not-to diminiſh nor to. augment the Numbers thus ariſing by my Ob. 
ſervations, + Meaſures, and. Allowances, ' in reſpect. of the Opinions, 
Obſervations, or- Meaſures of any other Man, until theze be made 
ſoine Experiment more evident and exact than-any yet extant, And [ 
' am ſomething the more confirmed by the near agreement of theſe two 
Teſtimonies before recited,. both exceeding me a little in the meaſure of 
a degree, .. Bat we cannot:confidently- reſt. upon. them,. becauſe of that 
inequality which may-be of Corns or Grains 4 fox theirs may happily be 
ſomething greater or.leſſer than.ours. | $0 oP 
Both theſe meaſures..of a Degree do: much excced.the quantity of a * _ 

Degree found by Snellizs,, but when he compares them with his own a- 

* nother way, namely; placing the Barley-Corns ſo that they may not lie 
flat,  but-be ſet up edgewile, and ſo by 96 Corns to make a Foot, and 
by ſuch Feet to-meaſure a Degree 3 then he finds that the quantity of- a 

- Degree, according; to. the Arabians, is much leſs, than by his Experi- 
ment it ſhould be : hut if ſome be laid-flat, and others ſet up edgewile, 
the Arabian meaſure of a Degree will agree with his. And fo he pro- 
poſeth-this doubt, Whether the g6 Grains, whereof the Arabian Foot 
doth conſiſt, muſt lie flat or be ſet up edgewiſe, or ſome of them'to lie 

' flat, and others to be ſet up edgewiſe.' But it is moſt probable that they 
mult lie flat, . that being the poſition which they are apt unto by nature; 
they cannot be ſet edgewiſe without much trouble, - eſpFcially ſo many 
rogether as-make the length of a Foot 3 and fo the Arabian meaſure of 
a-Degree doth near agree to this of mine, | 
, We come next to-hear the determination of Ptolomy of Alexandria, 
whole Authority and Credit in the Solution of this Queſtion, is yot 
inferiour to: any of 'the Ancients. + He affirms. the Compaſs of the - 
Earth to be 180000 Stadiums, and the quantity of a Degree 500 Stadi: 
#ms ;, the fame _ (as Strabo faith in his ſecond Book of Geography) was 
before afhirmed by Poſidonius. Alſo Marinns Tyrius (betore Ptoleny) 
had determined the quantity of a Degree to be 500 Stadiums. - Prolomy 
conhrms it, not {imply from their Relations, but as ict ſeems from his 
own Experience, - and that by fome Meaſures diligently taken : -for in 
the eleventh Chapter of the hr{t Book of his. Geography he hath theſe 

- words 3 Sed in hoc quoque rette ſentit, partem unam, qualium eſt Circ 
Ins maximus tricentorum ſexaginta, quinginta in Terra conſtituere Sta- 
dia,” id enim confeſſis Ts Papater confonum exiſtit. Alſo lib. 7. Cap. 5. 
Ita ut pars una, ſeu gradus unus quinginta contjneat Staaia, quem ad-'. 
modnm ex diligentibums deprehenſum eſt dinienſionibus.. Now a Stadium 
hd; as etch | | Es 
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not only amongſt the Greeks, but,' as appears by Herodotus, amongſt 
all- other Nations of :Afia, and in Egypt, ' did conſiſt of. 600 Feet ; 
therefore -a Degree according to- Ptolomy, - muſt contain 300000 Feet. 
But-the Egyptian or Alexandrian Foot was much greater than our Foot  '. 
for, as we have before ſaid, the ancient Roman Foot was greater than 
ours, and the Egyptian Foot was much greater than the Roman : For 
it is often teſtihed by Hero Mechanicuws, that five Alexandrian Feet 
make fix Roman Feet, And Mr. Szellzry hath very ingenioully gather- 
ed both from Philander, and other ways, that the Rhynland Foot is 
equal to the ancient Roman Foot 3 therefore alſo tive Alexandrian Feet 
are equal to {ix Rhynland Feet :- So that by the Rule of Propottion, 
300000 Alexandrian Feet, will make.of Rhynland Feet 360000, But 
by the: {tize of our Engliſh Foot, which was ſent him from the Iron 
Standard in-Gxzld-hall, he finds it to contain but 968 ſuch parts as the- 
Rhynland contains .Ioo0: So that 968 Rhynland Feet are equal to 1000 
Engliſh Feet, or 121 Rhynland Feet are equal to 125 Engliſh Feet. 
Therefore alſo by the Rule ofi- Proportion, \360000 Rhynland Feet are 
equal to 37.1900 of our Engliſh Feet, Therefore according to Ptolomy, 
there are contained.in a Degree 371900 of. our Engliſh Feet. But by 
our fore-mentioned Experiment made between York and London, we 
find only 367200 -Feet in a Degree, being leſs than. Prolomy*s by 
4700 Feet, that is, by x; part of a Degree, or | of a min. and little 
more, x = BE Op: 
Fernelim, 'a Modern: Author and Learned Phyſician, meaſuring the 
Way, by the Revolutions of a Wheel, and the Latitudes by Obſervation, 
finds-in a Degree. 68 Italian Miles, and 96 Paces, the Pace which he 
uſed being more than's of our Engliſh Feet, But becauſe he handled 
not the Problem exactly, and is ſuſpeced by Srellzes (though I think 
without cauſe) to have grounded his Concluſion rather upon the Expe- 
riment of the Arabians before ſet down - (wherewith it doth nearly a- 
gree) than upon his own, we will infiſt no longer upon it. 


* 


= 


We come in the laſt place to the Experiment of W3llebrordus Snellixs, 
a Hollander, made'in the Netherlands about 20 Years paſt. We ſhall 


| Not need to. recite the Particulars of it, being extant at. large in' his 


Book before mentioned : but. in concluſion, he finds in a Degree 
342000Rhynland Feet, Now a Rhynland Foot - (as he hath there 
ſhewed,, comparing both together) is greater than-ours, and that in 
ſuch proportion, 'as 4.1000 is to 968 3. (and ſo much, or little more, it 
appears.to be by that Model of the Rhynland Foot printed in his Book) 
therefore 968 Rhynland Feet mult make 1000 of ours z and hence by 
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- the Rule of Proportion, '342000-Rhbynland Feet will make of our Eng-. . 
Ih Feet 353306: So that there ſhould be in a Degree only. 353306 
Feet, which is les than we have before found in a Degree by 13594 
Feet, that is, by the +} parts of /a deg, or-2 5 min: and ſomething, - 
\ more. He was a Man doubtleſs of ſingular-Induftry. and. Knowledg,,. 
and of much exerciſe in the Mathematicks, and -it may be was well ex-. 
perienced jn'this particular, touching the Geometrical Menſuration of 
Diltances, and he hath.beſtowed much Pains and Diligence in this Expe- 
riment, 2s by his Book appeareth; But if he had by a Chain meafu- 
red the Diſtance of his two utmolt Stations (it the Ground would per- 
mit, which I ſuppoſe it would not) or at leaſt-wiſe if his meaſured Sta- 
tions had been farther diſtant 3 1 conceive he would have found a greater 
Diſtance in his. two-atmoſt places of Obſervation. But if. a Man, in- 
tending to hind the diſtance of two places, meaſure only the +3: part of. 
that Diſtance, and by that meaſured Line and the Angles, think to find: 
their true-Diſtance 3 whether he da it immediately. from the two mea- 
ſed Stations, or mediately by help of others obſerved from them, he 
may. eaſily fallinto;fome notable Error, For tho the Problem be exac-- 
ly true in Geometrical Demonſtrations, how ſmall ſoever. the meaſure 
be, - yet it is.not {o-in ſenſible and experithental Practices, by reaſon of- | 
the weakneſs of- the beſt Eye, and the imperfeQtion of the Inſtruments 
- themſelves, and in. their uſe. "And beſides, that there were many Stati= 
6ns obliquely ſituate, a Man cannot always hit the juſt middle of. that 
 Eurret, Steeple, or other mark which he obferves ;. neither. when he. 
comes to. make his Station thiere,, 'can he always place his Inſtrument 
jalt at the concourſe, of his former vita} Lines, by reaſon-of other-im.. 
pediments.. Belides, the force of the Wind in-ſuch-eminent places; and 
moreover,. that amongſt ſo many. Steeples as there: are in ſome Towns, 
there a. Man may'-at ſome times miltake one for another. . And if: there: | 
fhould happen no notable: Error, by. reafon of any;. or of. all theſe Ca- 
fualties, yet may:two minatesz. in the difference of the Latitudes-of two . 
places, - be eafily miſtiken, eſpecially being derived from the Latitudes: ' 
of thoſe places which are very rarely fet down true to a;minute. - - IF 
IF it be objected, IhatT might as well be ſo much miſtaken.in the 
differences of. the Latitude of York-and Londen.  *' . 
Lanſwer, It-is not ſo likely, becauſe:I: had.the opportunity. of: ab-- - 
forving the Summer:Solftical Altitude of the Sunn both places, where-- - 
in.Fhad no-neceffary uſe: of the:Sun's Parallax-norRefraQtion,. nor of the. 
Fable of the Sun's Declination, any of which may cauſe-more thans - 
minateervor, in finding the-Latitude of cither-place... | 
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Beſides, . If-mine Error in thoſe Obſervations ſhould be full as. much, 
yet would it not in the Conchation be half fo much, becauſe: the differ= 
ence in Latitude of the two places of my.Obſervation is more.than twice 
{o much as that of his.. -- - BE et: an LE Es, 
About the Year 1672, . Monſieur Picart publiſhed an Atcount in 
French, concerning the micaſure of the Earth, a breviate whereof may 
be ſeen in'the Philoſophical Tranſattions, Num..112, wherein: he. con= 
cludes one degree to contain 365184 Engliſh Feet,. nearly agreeing to 


. Mr. Norwood's Experiment, | 


But let this ſuffice, leaving every Man to embrace that which he ſhall - 
belt approve. Both our. Experiments do {ufhciently convince that com- 


' mon Error of: counting only 300000 Englth Feet to a Degree, . belides 


the conſent of other Obſervations before recited, Ancient and Modern. 
Mr. Snellius-bath further in that Book of his, entituled, Exarofthenes 
Batauus, with much diligence compared ſome ancient Meaſures, as al-- 
ſa the Meaſures of. ſundry foreign Countries,. with the: Rbywland-Foot z 
and amongſt the-reft, our Engliſh Foot, according to a'tize thereof to 
him ſent from the Standard in Gxs/d-hall, (from whence: alſo T had: 
about 20 Years paſt, the {ize of that Foot, which I have uſed in this 
meaſure) we ſhall not need-to repeat them all, . becauſe his Book is ex- 


tant: Some of them are theſe following, - which we here compare, to 


our Engliſh Foot, ' as he hath there done to the Rhynland, that 1{o any of. 
them may be- the more eaſily reduced into our Feet. Therefore: 
dividing the Engliſh Foot into a thouſand equal parts, we ſhew: hoy: 
many of thoſe parts arecontainedinother ancient and foreign Feet. 


Ancient Feet compared with oxr-Engliſh Foot; 


© Of ſuch'parts as the Engliſh Foot contains ——— ———.— 000: 
| Ancient Roman-Foot contains a EY 103 3) 
Ancient.G retk-Foot contains —— mmm nm [ 076> 

Tha Babylonian-FOO0t CONtalngmm_nn— 12 
® YAlexanadrian-Foot: contains moms nn tnmmmnm_ L240" 
of Antiochian-Fo0t COntains——— ——————1405 
\Arabian-FO0t COntainS=—————o—mnmi—nm mmm mmmn— L002: 
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Foreign F eet.compared With our Engliſh Foot. . - 
ety 245 C464 Eontarodl x a7 po LE | | NS ; 
"Of ſuch-parts as the Exgl;ſh Foot contains —————— 1000  - 

' *{Rhynland-Foot contains =——— 


{ 


Dort-Foot COnfalll ——— —— —— ——— ——_— 


| Col-DE 

| 245ddleburgh-Foot containgnn ————— 992. 
Amſterdam-Foot- contains ————= —— ————— 934 

Mb. | Antwerp-Foot- Contains — —- —————— 939 
eh” Lovain-Foot contains —————————— 9 
The : Hafnian-Foot in Denmark&ontalns ———=— ——— 965 

| Paris-Foot, called the King's-Foot, contains ————— ——1090 

| Yenice-Foot contain ——_——=s — 157 
Toleds-Foot. contains — -=— ———_— —— — 896 
Norembergh-Foot contains ——— — — 1006 

Strasburgh-Foot Contains ——— — ——— 920 , 
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Of dividing the Log-line, ani reckoning the Ship's way. y 
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| f Bev four. things, upon. which-the Practice of /Navigation is. 
-& © Eſpecially grounded,- namely, the knowledg of the Longitude,, 
* Latitude, Courſe and Diſtance. Touching the Longitude, tho it may 
- be found by- the other three, yet hitherto there hath not been delivered 
any general Rule. true and practicable, whereby the Longitudes of 
places might be immediately and ordinarily found of themielves. The 
Latitudes of places may immiediately- be found by Obſervation of the 
Sun"and Stars, as we. have formerly ſhewed in the Appendix to the 
Dottrine of Triangles » The Courſe by the Compaſs, the Variation be- 
ing duly obſerved,. wherein we have many good Mariners very expert, 
this we have allo handled in the DoiFrine of Spherical Triangles. The 
Diſtance run, is found of it ſelf by the Log-line, whereof we are here 

to ſpeak. © [nd IDE nt MS Ta WB 
- + The ground of finding the diſtance run by. the Log-line is meerly 
. conjectural, being founded upon this Opinion, That 5 of our Feet 
make a Pace, and 1o00o ſuch Paces make a Mile, and that 60- ſuch © 


Miles make a Degree 3 fo that a Degree ſhould contain 300000 of our 


Feet. 
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Feet. But it appears not only by this Experiment, but even by all others 
that were diligently taken, and their meaſures to us known, that there 
is a greater number of our Feet contained in a Degree, 

: There be three things: (as I conceive) that have cauſed this Error to 
be commonly perceived and' tolerated.” The one, "for that it doth 
ſomewhat counterpoiſe another contrary Error in the Practice of Navi- 
pation, namely, in the-uſe of the Plain Chart ; for the Error which is 
there committed'by making every Parallel'equal to the Equinoctial, and 
fo:every Degree in'them greater than they ſhould be, is fornething mo-+ 

_ derated'by this Error 3 whereby. the meaſure of, ”a Degree is eſteemed 
ls thariindeed'it is. 

For inſtance 5 Tt is evident by the Globe, that alc Meridians concur-- 
ring'in the Poles grow nearer and nearer together, as they grow towards 
the Poles z- infomuch; as'if two Meridians'be diſtant in the Equinoctial 
10 Degrees; that is 600 Miles, the ſame'Meridians'in'the Latitude of 
> s-deg. will be diſtant little more than -490 Miles.” Now if unto every 

| Mile we account according'to the former Experiment 6120 Feet, then 
is the diſtance of' thoſe two Meridians in that Parallel 3000000 Feet, 
Ia like ſoft the Plain Chart; 10 deg. of that Parallel (as of all others) 
is made equal" to 10 deg, of thie EquinoGial or Meridian fo that the 
diſtance of theſe-two Meridians will-upon the Plain Chart be 600 Miles, 
but one of theſe Miles-contains'only 5000. Feet, ſo that the- diſtance 1 is 
but 3000000'Feet, equal to the former. 

And although theſe. Errors-in-other caſes do not juſtly balance one a-- 
nother, as in this Example, yet that'of the Plain- Chart 1s always '{ome- 
thing moderated by this other, and ſo much the more, .- by how much 
they are-nearer to the foreſaid Laritude; I grant that is: only ſo when: 
the Courſe is near unto the Eaſtor Welt Points 3 but 'withal; 1 fay,, that 
this kind'of Reckoning is (in a manner)  then'only uſed :- For he that 

runs any Courſe near the Meridian ſoutherly or northerly, hath.a more: 
he certain way of reckoning,- namely his Latitude, which he finds daily by 
the Obſervation of the San-and Stars, upon which he will depend, either 
neglecting, or at leaſt not regarding his Dead-reckoning, * Yea, ( if it- 
may be) never caſting the Log ſo much as once in4uch a Voyage, hav-- 
ing a more ſute-ground for his Reckoning, But in a Courſethat is near 
the Eaſt and Weſt (foraſmuch as there:is no way diſcovered for finding 
"the Longitude) he is-driven- of - neceſſity to make- ule of this Dead- 
reckoning. 

We might add | moreover, that the principal Voyages of this kind, 1 
mean of- thoſe. Which conſiſt of Courſes much Eaſterly and Weſterly, 2s 
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to andifrom the Weft-Indies, and the. Parallel of Cape bon Eſperance, 

are nearanto this Latitnde of 35 deg. ſo that as.lome of them are-moxe 
- Southerly, others of them are more Northerly. _. _ 

But to 4nfiſt no longer upon this, 1 ſuppoſe a ſecond Caule to be, or ' 
that Men commonly defire to-have their Reckoning before their Ship (as 
'they- ſay) that they fall not with a place before they look for t ; And 

this comes to pals, whilſt the Miles are accounted leſs in meaſure, and 
{o.more in number than they are-indeed. ..., 1 | 

 And:thus, though there;may-: ſeem. to be. ſome commodity in theſe. 
Errors; eſpecially when they\do nearly ballanice one anqther z yet becaule 
- they ſeldom do fo, but always leave Men in uncertainties, and often- 
times in great perplexity and: danger, it is much fater and better to re- 
ject them both, and to embrace thoſe ways which are evidently ground- 
£d upon Truth, though there may be in them ſorne more difficulty at 
the firſt. ; Yet I confe(s, that he which reforms one and not another, 
may ſometimes err fo much the more thereby. And] doubt not, but 

\many would reform them both, ifthey could certainly doo... . *. 

- . Therefore a third Cauſe of admitting and retaining this Error ſeerns to 


be, for that there hath been no way delivered from evident. and certain 
Grounds for the rectifying of it. I doubt not but many have found Er- 
T01$ in their Reckonings, ariling from'hence, that they account only 
390000 of our Feet to a Degree 3 but'not knowing certainly where.to 
lay the fault, have imputed it ſometimes to ill Steerage, ; otherwhiles to 
the yariation'of the Needle, . or to:ſome miſtake in their Reckonings, or 
to ſome Error in their Plots, - -or: to ſome Current, . as ſuch other acci- 
dent, and ſo the Error. hath reſted-unreformed. Wherefore although 
the practical performance of this Problem for finding the. Circumte- 
rence-of the Earth, or. the Quantity of.a Degree on the ſame, have ma» = 
ny {ingular Uſes which Icannot now touch';, yet that which amongſt the 
reſt] chiefly aimed at, . was, that he might haye a more ſure and evident 
ground for dividing the Log-line, and tor-reckoning the. Ship's way of 
diſtance ryn Tnoze txuly upon any Rhomb, or Point of the Compaſs, 


-* 


than formerly, 5 


.\ And naw to. apply .it to this purpoſe ; we have noted before 
(Chap. 2.) that by the Experiment there expreſſed, . ive find in a De- 
gree on the {orepelerence of the Earth .and Sea,.'. 367200 of /our 
Engliſh Feet. -W exctore retaining {ti]] the ſarne diviſion-of degrees.in- - 
to 60 Miles, or. 20 Leagues (as hath been formerly uſed). a Mile will 
, contain 6120 Feet, or 1020 Fathom: and ſo a League'contains 18360 
Feet, or 3060 Fathoms, for dividing 3672co by 60,.' the Quotient 


[0 : 


35-6126! &c, * Thus then 60 Miles-being a Degree, every Mile | 5 6120 
Feet. Rb 

Now iippoſing the time of the running out of the Lag- iii tobe. 
meaſured;by a half-minute'Glafs,” if we obſerve how many Feet or Fa- 
thoms fhie-rums in half a Minute, we may thereby find her way for an, 
hour, -or 4 hours, or for-any other time propoſed, 

As, admit there runs out of the Zog-line inhalf a minutes ſpace 51 
Feet, or'8* Fathoms, and: you would know what way the Ship! makes * 


* every hour aſter the ſame rate : ſay by the Rule of Proportion, 


If 0: Minutes give'51 Feet, 
what gives 60 Minutes ? 'Or, 
If 1 Minute gives 102 F cet, | 
what gives 60 Minutes ? AI 
And fo multiplying,” you ſhall find 6120 Feet, which i is one Mile ; 
Or, if you would find her way for four hours, WING? is $249 MULES 3 - 
lay; 
"As 1 Minute is in proportion to 240 Minutes 
So are 102 Feet to 244.80 Feet, 'or 4 Miles. 
Or. if you would have in F athoms of © AP 
As 1 Minute isin proportion to 240 Minutes 
90. is-17 Fathoms to 4080 Fathoms, the Sun way in four 
Ours,- © | 
"The like is to be conceived, if your Glaſs be for any other Guineſy 
of Time above or under -halfa Minute. 
' Some have thought that the Way which the Ship maketh, may be 
known to an old Sea-man by experience (as they fay) that is, by con» 
jecture 3 -which Opinion'makes ſome negle& the uſe of the Log, leſt 
they ſhould be'accounted young Sea-men. But as he that rides often, 
will have ſome near gueſs how'far the pace he rides will carry him in an 
hour © (becauſe he hath often obſerved it. formerly y> ) ſo he-which hath 
often ſailed, and kept an account of the Ship*s way by the Log, will be 
able to give ſome near eſtimate of her way Without the Log, But it 
is incident-to'ſome' Men to have ſich a” conceit of this. their eftimatey, 
that they think.-it 'more- certain than the Rule it ſelf from whence. it 
is derived; eſpecially: if- it chance to anſwer their expeQation at ſome 
times. 


| It is thought alſo that* the Ship! $ way may be known by two marks On 


-the Ships fide; But this'is doubtleſs very tincertain, borh by reaſon of the 


ſhortneſs'of- the Time, and in reſpe& of the dead Water: (as they call 
NE by the Ship s ſide, For:the Water which is near the Ship, is drawn 


F '_ - along 
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along, with the Ship in her cqotion,. and fo much the. moxe, by how 
= it is nearer. CTR ET WWen PET 
- But if any. deſire to make trial of this way, it. is to: be conlidered, 
that 17 Foot i547 part of a Mile, and Io fec. of. a minute iS -;7-5 parts 
_ of an hour : Therefore if. there be two marks on the Ship's fide difianc 
17 Feet, if the Ship run the diſtance of theſe two marks in 10ſec, ſhe 
runs a'Mile in an hour, if'in 5 ſec. two Miles an hour, it ſhe runs that 
diſtance-in 2. ſec. ſhe runs 5 Miles iran hour, And fo always dividing 
10 ſec, by the number of ſec. in which the Ship runs that diſtance, the . 
Quotient ſhews the Miles and parts of a Mile xun im an hour. _ 

But if the diſtance of thoſe two marks be 34 Feet, _if- the runs it in 


20 ſec. it is after a Mile an hour 3 .if in 16 ſec. two: Miles as hour 3 if 


in 5 ſec. four Miles an hour : and fo always dividing 20ſec. by the 
number of ſeconds, in. which the Ship runs that diſtance, the Quotient 
ſhews how many Miles the Ship runs in ay/ hour. As. if the Ship run 
that diſtance of 34. Feet in 8 ſec. then dividing 20 by 8, the Quotient 
is 2: 3 ſhewing that ſhe xuns 25 Miles in an hour, Or, it .you can 
conveniently make the diſtance. of the two tmarks.on. the Ship's fide to - 
'be 51 Feet '(for the further they are diſtant: the better) then if the Ship 
run that diſtance in 3o {ec. it: is a Mile an hour, if in. 10.ſec.. it is 3. Miles 
an. hour 3--and ſo always dividing 30 ſec. by the number of, ſeconds, in 
which the-Ship-is running that diſtance, the Quotient ſhews: after that 
rate how many Miles the Shjp-runs. in an hour: . BOT hs 
- Otherwiſe you may do thus; Divide 17 Feet:into 10-parts,, and ſet as 
: | . 96 ba , I ECP ir 
many of thoſe-'parts' on the Ship's {ide as conveniently, you-may,. which |: 
. according to.the Ship's length will. be. moxe:or. fewer. | Then,when the 
- Ship runs one of thoſe paxts.in a ſec. of:time, it. is:a. Mile anhaur 3- when 
two, It.is two Miles an hqur 3 when five,. it.is fixe.Miles-an hou... And 
in general, if you-dividethe.number of parts run.by the time of running 
 . accounted in ſec. the Quotient ſhews. what number. of Miles after that | 
- rate-are runinan hour. - Wee ef | F- 
As if ſhe run thirty. of: thoſe parts in. five ſeconds,. it.is ſix Miles. at | 
hour 3. for dividing 30 by 5, the Quotient-is 6';, ſo if ſherrun forty-two | 
of thoſe parts in 10:ſeconds,. dividing 42 by 10, the:Quotient.is 4:77 | 
- which ſheweth the Ship's way: at that time to be after the xate of four 
Miles and'two tenths of a Mile inan hour. WED 0-5 | 
- But for. keeping this. Account of. Time; itmay: be! done either by a * 
Sand-glaſs for that. purpoſe; . or. by. a pronouncing certainz words of = 
numbers: as the time. wherein a Man tells twice 60, pronouncing every | 
* . numberasfaſt.as he can conveniently. and diiin(tly, is about'a minutes  . 


lo 
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{o that the time wherein a Man is numbring 60, is half a minute; or 30 
ſeconds 3 and whilſt a Man is mambring two (as one and twenty, two - 
and twenty) 15a ſecond ; andto whillt a Man is numbring from twenty - 
to thirty, is hve ſeconds; from twenty-to forty ten ſeconds, &c. but 
in numbring from one and twenty, you may obſerve the fame times as 
in numbring from one and twenty to forty, and this will-not be hard to 
do ; for whiſſt a: Man pronounceth one and twenty, . two and twenty, 
three and twenty, &c, there remains a certain impreſſion in the'Fan- 
taſy, whereby a Man is able in the ſame time to pronounce one, two, 
three, &c. And altho this Rule of numbring twice 60 for a minute's 


ſpace, be not general to all Men, becauſe ſome are ſwifter or ſlower in 


the pronounciation than others 3 yet after this Example, a Man making 
trial, may- frame a Rule to himſelf, whereby he'may come ſomething 
near the Truth, ” 

But leaving theſe, we come to the diviſion of the Log-line, according, 
to the half-minute Glafs, which is more uſual and certain. And conſ:- 
dering that half a minute, -is of; an houx the +-- part, therefore the 
Ship's way running 5 1 Feet in half a minute, -is a Mile an hour ; if ſhe 
run twice ſo mach, that is, 102 Feet in half a minute, it is two Miles 
an hour 3 if thrice ſo much, it is three Miles an hour : And in general, 
how many tifnes 51 Feet ſhe runs in half a minute, ſo many Miles is 
her way for an hour. Therefore leaving half a ſcore Fathoms, or more, 
from theLog, that fo it may be Cates the Eddy of the Ship's: wake, 
before you. begin.to actount or turn the Glaſs; if there you miake a 
Mark. for the: beginning, @#d {© 51 Feet from thence a Mark of one 
Knot, and' 51 Feet farther a Mark of two Knots, and g1 Feet further 


(thatis, 153 Feet from your,firſt Mark) another Mark of three Knots 3 


and bo prepeedings look how many. Knots are veered out in half a-mi- 
mate, fo many Miles is the Ship's way for an hour. Now for:that which 


I yeered out more;above the jult mcaſure of the Knot or Knots, you may 


allow for every 5 Feet the, tenth part of a Mile almoſt.  As,. admit. fe 
run. 5 Knots and'25 Feet inhalf a minute 3 then is her way according, 
ro +, or 5 Miles and a half in an hour z/ if; 6 Knots and po Feet, it 1s 
6: Miles.in an hour, &c, _ Erie et HS KI BE 
But according to the. common Opinion.of 5000-Feet to-a Mile, . and 


60 ſuch Miles to a Degree, there. ſhould)be ſomething lefschan7 Farhomy 
namely,” 417 Feet to a Knot... .. OUT EO | 


wm or-1 MO a fat #' 16 Far? SSIDBs: > oo erat ELIA & OE nap TA 9000 
And although he which, veers the re hes be careful. to.overhile-t (© 


ack, that it may not draw forward the Log,. yet: (no d6ubt), it doth 
loſe ſome way, following the Ship a little as it is drawn by the Line, and 
ET F 2 w ithal 
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withal-by the Eddy of the Ship's wakes -.and ſometimes alſo is.caſt for- 
that for theſe Cauſes, it-is like, * there may, ſometimes be allowed three 
or four Fathoms more than-is veered out 3 7: but.: this.(as-a thing muta. 
ble and uncertain) being ſometimes more, ;ſametimes leſs,., cannot. be 


ſuch allowance may. be made as a Man 


brought to'any certain Rule, but ſuch allowance 
in his Experience and Diſcretion ſhall-think fit. /. | , , {-- ; 

If you would divide the Log-line fo as it might give the Ship's way 
in Cente/ms, 'or the hundredth part of a Degree, ; and fit it to. a half- 
minite Gla(s . Then ſeeing the hundredth part of 'a Degree is 3672 
Feet, and the ;4; part thereof is 35 Feet-z if you begin at the mark 
at which you mean to turn the Glaſs, and meaſure from thence 30 Feet, 


- 


and three fifth" parts of a Foot, you may. there-place 1. Knot ; and 


thence agaih meaſuring 3o Feet, and three fifth parts of a Foot, there 


place two Knots 3 and fo proceeding at the end of-eyery 30 Feet and | 


three hifths; adding a Knot, the number of Knots which run'out in half 
a jninute;; is the: number” of Centeſms which. the Ship runs in aw-hour, 
As ſuppoſe there run out 10 Knots in half a minute, then the Ship's way 
is accordmgto 10 Centeſms of a Degree.in an hour, - that is, the.tenth 
part of a Degree, or 6 Miles. - And lo every. 3 Foot above the juſt mea- 
lure of Knots, is near the tenth part of a Centeſm, or.the thouſandth part 
of a Degree. As if there run out of. the Log-tine 5 Knots and 1 2 Feet, 
then the Ship's way for.an hour is's Cexteſms, and four tenthparts of a 
Centeſm': the like is to. be underſtood'of others. .. : | 


"And after the form of theſe Examples you may -divide the Log-ljne 


. 


any- other parts of a Degree propoſed. 


[ . þ © 
» 


for any other quantity-of Time, more or leſs thanhalf a minute, or for 


Thus have we handled the diviſion of the Zog-line,” according to the 


wards by the Wind and Waves, when they come after the Ship.;. & - 


F 


mexſure before found. of 367200 Engliſh Feet.in a Degree. . But be- | 
caulſe' (as 1 have before ſhewed) the Ship's way is commonly more than 


by the' Zog-lzne it appears to be, and' every Man deſires to have his 
Reckoning ſomething before his Ship, that he fall not-with a place un 
expected 3: for theſe, 'and ſuch other cauſes, and for the rotundity of the 


number, if any Man think it more fafe and convenient inSea-Recko- 
- nings, he may abate one in 514.and.ſo aflign te a Degree only 360000 ., 


Feet, and conſequently-to a Mile 6000 Engliſh Feet. ._- | 


"And upon this ground, 'if inhalf 'a minute there tun out 50 Feet of 


the Log-line, it is a Mile an hour; and ſo if 10G Feet run out ina minute, 
 For,' as 1 minutes in proportion to 60 minutes; . 0h 
- $06 100 Pertto 6000,” fs 200 9 


— 


And | 


py 
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And ſo foraſmuch as 25. Feet is 34 part of a Mile, and 15 ſeconds 
is alſo + !4-part of an hour, * Therefore if there 'be two marks on the 


| Ship's lide diltant 25 Feet, if the - Ship run the diſtance of theſe two 


marks in 15 ſeconds, it is after the rate of a Mile an hour if _in 5 ſe- 
conds, | it is 3 Miles an hour 3 and fo always dividing 15 ſeconds by the 

number of {econds in which the Ship runs that diſtance 3 the Quotient 
ſheweth the Miles and parts of a Mile run in an hour, But if the.di- 
(tance of theſe two marks. be 50 Foot, and then if ſhe run it in 3o ſe- 
conds, or:half a minute, it is a-Mile an hour; if in 19 ſeconds, three 
Miles an hour 3- if in 5 ſeconds, f1x Miles an hour (for 30 divided by 5, 
the Quotient. i is 6.): And fo always dividing, 30 ſeconds by the number 
of ſeconds, in which the Ship runs that Diſtance 3 the Quotient ſhews 


' how many Miles ſhe runs in an hour, &c. 


. Otherwiſe, if you make a mark onthe Ship's ſide at every 20 Inches, 
then when the Ship runs one of theſe parts in a-ſecond of time, it is a 
Mile an hour 3. when five, it is five Miles an hour; if ſhe run eighteen 
of, theſe:parts in'three ſeconds, it is fix Miles anhour': For dividing 18 
by.3,;;the; Quotient-is 6... And in general, if you'divide the number of 
the parts run, by the;,number of ſeconds'ſpent in running, the Quotient 
ſhews the Ship's way in Miles for an hour. 

But for dividing the Zog-line according to this-ground-of -6000 Feet 


-in a Mile, if you intend to-uſe;1t with a:half-minute Glaſs, then becauſe 
half a minute js'7-3+ part of. an hour; . and: 50 Feet is! alſo the +%:=\part 


of a Mile therefore when the Ship runs. 50-Feet in half a'tninute; her 


Inches... CE FELL ACA 3 9 T4g30 DOrIL 


way is after. the rate of a Milean hour ; £7 ji 100' Fezt'i in halt- a Teinulioy it 


is two Miles an hour, &'c. - . AY 

Therefore half a ſcore Fathoms or more from "a Log; you may make- 
a mark, and beginning from thence,.:meaſure 50. Feet, and there make: 
the firſt Knot, ' and 50:Foot. farther:tws! Knots, and 50 Foot farther: 
three Knots ; - And ſo proceeding, look how:rmany KnotsTan'out if half 
a minute, ſo many Miles is the Ship's way for :an hour :: and every 5: 
Feet more beſides the Knots, . is.a tenth-part-of a Mile and if there run. 
out: 6 Knots and 20. Feet in half a minute,. the vg S Way 15: after the 
rate of 6-4 Miles in an hour, &c. 

And if the Glaſs. were for any. other'time more. or leſs than half a- 
minute, you may make the diſtance of yourKnots proportional :- As u 
it were for 20 ſeconds, .then becauſe:20 ſeconds; is-of.:aw hour the>3%: 
part, I'divide a Mile, which is 6960; Feet;,-by 180,” and: the Quoti-' 
ent 15: 333: 3; therefore there mull be A Kut at. Ev head 33] Ie? and - 


If 


- ' } 
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6006 by 100, the Quatient is:50 3 ſhewing that there 'muſi be 60 Feet 
to.every. Knot 3 and then every 6-Fgot over and above the Knots, - is a 


tenth part of a Mile wore, 


And fo it is better that your Glaſs he mare'than half a minute, rather 
thay leſs. and the morxe.the better, provided that there run out no more 
Line-than ygu may hale in again; without danger of breaking. 

** Laſtly 3” If you would fo divide the Zog-line, that it might ſhew the 
Ship's way..in Centeſms of a Degree; and-fit it to an half-minute Glaſs; 
Then foraſmuch as the hundredth part of a-Degree is 3600 Feet, and 


the 54+ part thereof is 30 Feet 3. therefore beginning at the mark where- 
-at you intend to turn the Glaſs, meafure from thence 3o Feet, and there 
"make one-Knot, and at 3o Feet farther two Knots, &'c. Then look 
 » how many-- Knots rin. out in half a minute, ſo:many Centeſms of a 
Degree is the Ship's way for an hour. And fo:if the Glaſs be 36 (e- 
conds, then every Knot muſt have $6 Feet, &c. red) | 


F, 


, ©» Now'ifa Man failing between any two places which lie near Eaſt and - :. 


Weſt one from another, have Kept his Reckoning by Ceurle and Diſtance, 
uling a Logeline ſo divided,” that it have a Knot at every 7 Fathoms: (as 
many do) and would reduce the Diftance of thoſe two places fo ford, 
to their Diſtance in ſuch Miles, as theſe of 60 to a Degree, each contain- 
ing (as we have (aid) 6000 Feet 3 the proportion in number of thoſe 
to.theſe, 15 as 619i 5» for fix of them make tive of theſe, © ' i! _- 

As, - admit a Man in his dead Reckoning, ufing ſuch a Log-line as 
\\ hath a Knotat every. 7 Fathoms, and forevery Knot ranning out in - 

half a minute, he acconnts the Ship's way to be ſo many Miles an hour 3. 
and according to-ſuch.a Reckoning, ſuppoſe he finds the Diſtance of two 
places to be 1224 Miles, . or 408:Lezgues, and would. Know: the Di- 
Rance-of, the fame places in Miles'af 6000 Feet to a Mile, which is ac- 
cording; to a Log-line that hath a-Knot at every -50 Feet, + Say then by 


the Rule of proportipn : 5-44, | 
-  AS'the number &' Co, arormmnpﬀpompoocm—_—, 
IS IN, PPOPQILION tO 5,—om—— ——0.69897 


- $0 1s the number of Miles given, 1224— ———30$778 

. tothe number of Miles required, 1020——————3,o860 

Which, 1020-is the Diſtance of thole-two places, in ſuch Miles where: 

'of:60,make a degree... Or'to find: the ſame in Leagues, the Proportion 

5/2 AS £015; {0 15.408 Leagnes to-940 Leagues, 100 oo 

_ |. And thus may. the Diſtance of places he foundiivſuch-Miles, whereof 

60 make a degree, eſpecially if with the Diſtance expreſſed in the Plain - 
ET es. 4s | Chart, 
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Chart, you compare the Reckonings of ſome skilfat Mariners that 
have failed from. the one to the other, But thus to endeavour a Refor- 
mationof the Plain Chart, were a Labour to little parpote ;, for there the 
correQing of” the true fituatioh of two-places, in: reſpect of one ano- 
ther, is oftentimes an occaſion that the ſame places are.the mote falſly 


ſitnate in reſpe& to\others, Like-as if there were two places $ Miles 
_ diſtant, and it was required to place a. third three Miles from either of 
them ; here, if weft the third in the middle, it will be four Miles di- 


ſtant; from. either ; But. if (atterapting to: mendthat Error): we make + 
the third to be three Miles fron the fart, then will it be five Miles from 
the ſecond. And thus avoidably, the mending of the one is the mar- 


- ring of the.other, becaule the thing propoſed: is not poſlible. 


- And ſuch. is the Erxor of the plain. or common Sea-Chart, :;reprefent<. 


ng, the farthiand Sea, not as a Spherical; but as a Plain Superficies - 
- not as if the Meridians.did concur-in; the Poles, but as'if they were aF- 


ways parallel one to: another. 'So that. the-Graduation! and Projection. 
being; ſuch, the Situations.and Diſtances; of places cannot be generally: 
and. traly expreſſed: therein, 5s of, Fs 


But the Graduation and Projection of Afercator's Chart, aprecing; 
without ſenſible Error with.cthe Globe, there may fir that be Reribed alt 
or. any, parts of the World, according to their Longitudes,, Latitudes;; 


Courſes, and Diſtances, as truly, and far mbre:conveniently for:the 


Mariner's uſe; . than upow the Globe..it felt ; and. upon fuchia. Chart ſo 
deſcribed, a Reckgning; may. be truly kept, -and*any Error committed 
may: eaſily be diſcerned! and-amended. - Whereavon the Plain Chart, if 
a Man find his. Reckoning to-difagree,. heis ſo-far from knowing; how 
to-amend. it; that he can {eldom- conjecture where the fault was; 

The negle& and: want of theſe:Charts hath been, and is:a: great im-: 


_. perfection in Nawvigationand Geography, For hbwſotver. there be ſome. 


which do daily ſet. forth-for ſale,, Maps of the Wortd;; and of the'parts- 
thereof, according/to this ProjeCtion-3: yet to have them-truly ſuch,; and! 
ht for Navigation, requires-in: the Author or: Maker: of them: good: 
Kknowleds, - and/fotrie competent Ability of- his: own, or Aid from o»- 
thers,, with.2 greater love'to the Truth, than to:-his own/Profit; which: 
may. iulute him'to-beſtaw-{uch Jadifiry, . Eimeand'Expence,, a&l-liave 
tormerly noted; tobe requiſite infiith-a Works: 5 | 

 Fok the-furthexance,wherealf;; and: "of: the Practice of - Navigation-im 
general, 1:(hall endeavoiirin” the:two next Chapters tofhew/a'rnetho- 
dical and'orgderly- way; of keeping 'a'Reckoning at:Sea, more:difiintlys 
and.exactly. 'thanſhath-beavftymenty; ufed;; and ſuth:as mayc aptly: e-{tt; 


d own: 


et arte. — ent th — 
——— Ire oy AT ER. — T7 . 
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Jown | in any Chart, and applied in the-three principal kinds of Sailing ; 

vamely, according to the PlainChart, or Mercator's, oraccording to the 

Arch of a Great Circle, And by, A few Reckonings truly, ſet down ac-- 

cording, to this Form, 'the Maps of the Word, and ok the: parts thereok, 
- _ might be much, reformed... 


£ - - 8 
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4 formal and, exat7- Way: of ſetting down, and rorettng 4 4 
, 3 "Sel Revkoning. 


q- * 


. 14; \ 
4" . vo "+ *3J1? 


 Ltho the: Courſe <q Diſtance: cannot be * cds RY certainly 
knownas'the Latitude may be z yet we muſt endeavour in theſe | 
allo to. come'as near.the [Truth-as may be, the rather, for that fome |! 
\ Reckonings mult neceſſarily depend: wholly- upon them.” And to that' 
end;; thoſe which:in:their Voyages-at Sea, have occaſion'to runfar;upon” 
any:Courſe or Courles near the Meridian, 'may' do well to'make trial of 
that which I have formerly ſet down, touching the quantity of a Degree 
* on. the Earth and Sea in our known: Meaſure 3 and eſpecially 'in Eaft- 
India Voyages 3 ailing from the Lizard in the Welt-part of England 
to Cape bon Eſperance in og Uny have opporturify of making an 
ape Experiment. hereof.:: 
| _ -,; But leaving this to the Practice of the Skilful and induſtrious Sea- 
man, we come now to-ſhew ;an orderly and 'exaQt way of framing and 
keeping a Reckoning at Sea3 for which purpoſe I have made the Table” 
following, - which ſhewethi how much a Ship is more Northerly or Sou-" 
cherly, and how much more Eaſterly or Weſterly, by failing upon any ' 
- Pointor:halfPoint of the Compaſs, 'any number of Miles propoſed. | 
+ (Thelike Table I made many years'fince, and: taught the Uſe of it in' © 
Wavigation 3 \ Whether it were then uſed by any other, 1 know not, I 
Had:it.of: no-Man'3 © bur: this I ſpeak, that if any Man claim the firſt 
DEE and uſe of ſuch an-one, he may have it,” * - 
.  - Theground of, making this Table is the fame with the former. For, 
\__ «: Radius # 7n proportion to the Diſtance run, ſo u the Sine Comglement 
_ = ef theiRhomb, to the-Diftance of North or South ; , and ſo is the Sine of 
Rhomb, to the Diſtance of Eaſt or iſ. Therefore here, for-10 Miles 
upon any of the four Points from the eridian, we'{ct-in' the ſecond Co- 
lumn the Sine Complement of that Point (reduced into Degrees) and” 
' In the third the Sine thereof. As the fecond-Rhomb'or Point from the | 


| Meridien: being 22 degrees 30 mates] thoFine Complement thereot- 
ZH which 
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which is 9239 ſet.in-the ſecond Column againſt 10 ;/ andthe Sine there- 


- of 3827, I et here in the third Column : and having done thus for 1 6 


As inthe ſecond Column, for the firft halt Paint againſt 10 Miles:find-- - 
ing 9952, 1 ſet-the half thereof, namely, 4976 againſt 5 Miles, and the. 
tenth part thexeof, namely, 995 againſt ane Mile; which doubled, or: 
added to it felf, is 1990, to be {et againſt 2 Miles; whereto adding the 
ſame-995,, the Sum is 2985 for 3. Miles ; and {a for the reſt. | 


_ . -* And thus for every Paint and half-Point from the Meridian, thereare.: 


three Columas:: I the twſt whereof there is ſet down a number of Miles 
rw.ypon that Point of halfaPoint 3 che-ſecond theweth how muck the La-- 
titade 15 altered, that is; hom muchyou are more Southerly or Northerly, 
by.xunning ſo far upon that Paint or balt-Point 3; the third, how much. . 
youare more Eaſtexlyor Weſterly, by running that Courſe and Diftance.. 
The numbers ſet incevery fark Column, from 1 to 10, are atfo to be 
anderfood from 10 to-109, .or front 100. to t0go,;. and the-Figare in- 
the fourth-place of: the: fecond andithird Cohmys, © anſwet to the Fi- 
gure inthe ffi. - As,/admitza, Shige runs South ahd by Weſt; (that is,,. 
South; - one Point- Welterly,. 165 Miles) I fet down: this number thus; 
and looking in the pe of the. - EET: 
fiſt Rhomb againſt 10; (which. FT Tc tos or Zig 
may be underfood rw bo 190)..1" (6, W. x} Fol - hel 122 
lumn 9g$* almoſt,” and in the. ———] ——<f———|-—— [ 
third 195 5 allo againk 60: (that [: | 165f * 161.8] 32.2 
is"&Y in the hiſt Column} thers. © ENS fo 
is-588 inthe fecond, and' 217. in the-third*:-. alſo againſt 5: in the firkt - 


Column, there.is 49\in the-fecond, andalmoſt r04n the third; * 


. 


] 


MEI" EE 


an 4 


-Theſe.ſet- down, and funm'di up, as here appeateth, Thew that a. - 


Ship ruuning'S. by W. 165. Miles, -is* to the'Southwards. of the place 
from whence ſhe departed *16 x Mites,” and 81 centh pants of a Mile: - 
and to 'the- Weftwards :32 Miles, and'2 tenth parts -of 'a' Mile. If 


Jou. deſire- more: exactneſs,., you: may! uſe- all .the. places for "the 
; karſt or greatefi number,. which is- | 
here. 29957 7. 


$70" 25402 of it £4 Fob: Th {tf ;F $4) "3 3&1 3 [IF 015 026 ..I0O] i: ggos :: 19 of 
.. As..in...this: ſecond. Example, JS. W. 2] -:0oþ $885). 3156 
where. the-Sontherly Diſtance is:.|..P6k l 


$176] 


_—— m 
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A T able of the Nerthing or Southing, ' Befing © 0”, fling PY 
— OV Rhomb and half Rhomb from the Meridian, accord-" 
#nz to the number of Miles run upon that Rhomb. 


—__— 


6 + Pos. |'45 Pos. |4 Poin. 
1:8; 7+ 161-525 133-45 [$615 [395222 | 59:375|45:.00 45. £0 00 
882] '471|_ 831] 556], 7731--.634|,1707\. 797 
1764] - 942]; 1663 ITE 0.5407 1269 |; 1414 | 1414] 
2646] 1414] 2494] 1667 2319|. 1903] 2121 | 2121. 


—_— a. 
. 


od wo =| F* 


A, larger Example may be that Yeloee ſe down in the laſt Problem of 


Laiting by. a great Circle, from Summer Wands to the Lizard, ' Pag: 
:170, &c--of. the Dottrine of Triangles, 


As; admit 1 fail from| thence; * Firft, 'N: E.72 # a'Point Elneny 600 | 


To —_— 6 —O +  o—_ Se Eros 


413528] - 1885-3326 2222]: 3092] 2538| 2828: 2828 

5| 44104... 2357 | ;4158] 2778] 38651. 31721. 35351-3535) 

4-51 53292 |-1 2845 | 4989} 33341] ,4635] 3506] 4242.| 4242 
. 84.7056}... 3775 |- 66521. 4445|.4184} 5075] 56561 5656] | 
' 91 7937] 4243 |.74831:5000 |: 6957115719 1:6364,| 6364] | 
10] 38191, 4714) $315 5556) 7730! 63441. 70741 7ornil | 


þ (2 #* EIS. Poin, | 1 Pom: Pen: 1* P93. 6. Poi.l2 Land 6 Poin,| | 
| M. 15. 375 84.22; It. 15 7.9. 35116. 52 [73-7 3122. 30| 67. 3ol. - 
-.1| 995| + 58|-.981|7 195|. '957] 920] 924 | 383] 
.,2 1990 |; 196 1962 - 390]: 1914 |! '580| 1848|* 766F | 
3] 2986|  294-2943|585| 28744" 870| 2772 | 1.148Þ 
[-4| 3981 | -392|'3923| 780| 3827] 1161| 3696] 1534] 
5 |:.4976 |- 490]. 4904|. 975 4784 1451] 4620| .1914| | 
6.\ 5971 |: 588 $985} -1170| $741| 1741] 5544|- 2297] | 
7;| 6966 | -686| 6866, 1365| 6698]. 20311 6468 | 2680 
8]. 7961 | 784.7846] .1560| 7655]! 2321|'7392| 3062 
PET ' 8821 8827] 1755| $6124 2612] 8315 3445 
10 |,'9952.|., $80 f 980g 1950 9569 |- 29021 - 92391" 3327 


— Mliless then. |. E-byE: oo. OO: E. N. E. half a Point a” | 
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495: Miles, E.N. E. 390 Milesz E.N. E. + a Point Elſterly 264. 
Miles 3- N. by E.. 210 Miles; Eaſt 951 Miles. Theſe Courſes and 
Diſtances I ſet down in ſuch form as-here appeareth 3. where in the firit” 


-Column there is expreſſed the Courſe or Point of the Compaſs upon 
' which a Man fails ; in the ſecond Column, the Diſtance of the Rhomb 4 


from the Meridian 3 inthe third Column,. the Diſtance run'upon that 
Point ;.- inthe reſt, the Difference of Latitude and. Departure from the 


Meridian in Miles, and-tenth'parts of a Mile. REES 
| Rumb |Dift. | pogo, - 
Courſe. |ſrom the | miles. | North. |Scauth.| Eaſt. | Weſt 
NN. E. | North, LURE i Fes ing But $ | 
| Po.E. |Eaſterly.| 600 | 380.6] 463.8 
SE 5-4 (RAE | ED HERE 
| N, E. by N. Eaſt. 1..300 | .166,7þ 1 |. 2484} | 
| E.N.E.5|N.Eaft.| 200'f 7 | 188.5] | 3528] | 
| E.N. E.|N. Eaſt, ..300.[-: |... 11:48], : .þ 27743] 4; 
Ci, LOPO- 1 $015 E444 dr | 
E.N.E.; |N.Eaft.| 200 1.7 0 3 I914 PETITE + 
| Fo. A | 6 3 Po. ; HO |: © 7 174 7 Ch | 574 2.2 
j E. by N.|N.Eaft.} 200: '| 390] PF ig62) | | 
5 7s £51100, 7 Po. T0: | +20 i 1:1.338 98 
EX ry | ... 4.:90DO'].: p YE TH þ 95 IO. ar ? 
|... 0s i1 Eaft.- 50, is 'L Jer 1p ; EEE | 
] PO EI Ig: 1 | 
| 46 3210 FT: 1047-41. 29197 Z 


(In all which it-is.to be conceived, that all the Fariations areatowed Y 
fo that at, the Foot. of this Reckoning,' Ftind the Sum of: the Nortty: 
Column.to be 1047 +2 Miles, and the Sura of the Eaſt Colamn 29T0- 
Miles almoſt 3, the firtt,. namely, 1047 Miles convertedintoidegrees, -is. 
17-deg, 27 min. the diffexence.of Latitude, which added tothe Latitude 
of Summers Iſlands. 32 deg. 2 ay (ware. this Reckoning began): 
+ | J 2:. Vs he. 
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the Sum is 49 deg.-32 min., which is the Latitude: of - this place where 
this -Reckoning endeth. So that, according/to this Account, , the Ship 


is run into the Latitnde.of 49 deg. '52 min. and hath altered her. Longt- 


, s 


tude to the Eaſtwards 2920 Miles, of ſuch Miles whereof '60 make a, 


_ Degree of a great Circle. 


— , 


""Mlles, eſpecially in fajling;by the Arch of al Great Circle, which-is the 


"Therefore if you ſet down.this Reckoning on the Plain Chart, you 
mult make a Point in the Chart that may be-in the Latitude of 49.deg. 


7 : beg . *\ 7 3" bs c . : | : 
52 min. and-to the Eaſtwards of Summers Jland,; (where this Reckon- 


ing began) 2920 Miles . that is, you mukt run a.Parallel. (with.your 
Compaſſes or otherwiſe) on your Chart in the Eatitude'of:49 deg." 2 
min.:and crofs the ſame by a-Meridian, which-tnay be toghe.Eaſtwards 
of the Meridian of Sumygners Iſland 2920 Miles3: and fo the Pom of 


the Interſe&tion of this aralle) and Meridian, is the Travaſe-Point, or + 


Point.in the Chart repreſenting, the place where the Ship is in the end of 
this Reckoning, : CN NS ns Ko Re gas LTIADET Gs MEPreTS 
-  Bitif you ter down this Reckoning on. Iorcatars Chart, you miſt 
alſo find a Point that may be in the Latitade of 49 dep.*5j2 min. and 


may tikewiſ be t the Eaſtwaids of Summers Iſlands ' 2920% Miles, 


which is done by running with your Compaſſes a Paraltet-in the. Lati- 


tude of 49 deg.” 52:min- and croſling the fame by a Meridian, which 


may-be-to the:Eaſtward of -the Meridian of -Sammers-I{lands 7920 
Miles, the Point of the Interfettion of this Parafleliwith that Meridian, 
is. the Txayetſe-Point, repreſenting iv the-Charr: the place where-the 
Ship then is, : -.7 ..; ( S&F 2008 Jthitofo fan ne ek 
For it is ta be coſceived in this Chart, thar'the degrees of the Meri- 


dian intetcepted between the Latitudes of twe places, are as a Scale fot 


thoſe places; "to, meafiire [not; only their difference: of Latitude, . but 


_ 


ridiang;-= 7 


-- 


likewiſe theis diltance in their Rhomb, as alſo, the diſtance of their Me» 


: ke -- 
: X 
- ' 


But becauſe it:often falls out, that mn gig pm pero plases "= 


Ship runs not neax the Rhomb of the two places by* marly handred 


.moſt exquiſite.mauner of ſhlingy -and wherem a Man ſhifts his Courle 
often,... aud-rans-much- farther-itrone Eatitnde than im another,” as by 
the former Example:may'appein,: Pherefore once'in three or four days, 


, - - E 


, : 


your Reckoning cb of your' Book your Chare.\ i As itt transfertf 


5 


the former Kaarbplez you way ſet down the Northing and Fafting of c- - 


0 unto three:,pavts;3..and fo:alo we ſhall-not mach err, - 5. 


oo Us | And 


A 


-.f 


\ I 
FP, 
. \ 
. j %y 


ov fo joftei as: you:alter your Courſe mazeh, you may transfer or ſer down 


— _—_— 
"I. : 
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The Sea-mati's Pratite: 49 
And thus for-the two firſt Courſes, namely, : N.E..3 4. Point Eafter- 


= 


ly 600 Miles; "aid N..E. by E. 300 miles: find in the Notth Column 
547 Miles, aud in the Eaft-Columry 713 Mites 35aHo7 == 


_— 
Ov _= 


tor the three next Courſes, ſumming up the, North [for th. Eaſt. 
and. Eaſt. Columns, I find the Northing to be-459_ |- 547] 713 
Miles 3 and the Eaſting 1050 ;Miles. Alſo for the 499] 1050] 


two lak (Courſes, I find the ts to beiqr | -41| 1157 
Miles, and:theEaftingi1T57 Mile TE UE: JEPHELT 
Now tb transfer theſe into the: Chire, ' confider ; 45471 2929] 
. *that 547 Miles.is.g deg. 7 tri. which-tdded, ty the former Latitude 
32 deg. 25 min. makes Latitude(4.1.deg../32 min, - In which Latitude 
| I run a Parallef; then confidering] that 713 Miles is a 11.deg.,.53 min; i 
| take this 41 deg. 53 min: in the Meridianz #5 much above the one La- 
titude as heneath the other, namely, froni $1 deg. o min. to.42 deg, 

' 53 min, and this 4-fet-in-the atoretaid Parallel from the Meridian-of 
Strmmers Tſlatids to the Kattwatds, and there make the Point B; then 

- reducing 459 Mus into' degrees, -it makes 7 deg. 39 min. which added 
to 41 degp '$4 min. makes Latityde 49 deg. I I thin. Alto the Eaſting. 
050 Miles ate 17 deg. 30 tnin. the half whereof $ deg.:45 min. I rake, 
in the Meridian from above 4.1 deg, 34 min. bentath 49 deg. 11 min. 

_ namely, frorti 41 deg.. 0 min. to '50 deg. 5 nin. And this being 
doubled (becante it is bat the halfy 1Tetfrom the Meridian of the Prick, 
or Traveide Point B before made; in the Parallel of 49 deg; 44 min. 

| making, there-another Prick at-D. Laſtly add the Northing 41 Miles,to 
the former Latitude 49 deg. 11 min. the! Sum is 49 degj 53 min. the 
Latitude of -the Parallel to which Iam now come; wherein Iam to {et 
'- - down theEafting 1157] Miles. ; This therefore converted thto degrees of 


; a great -Circlt, makes tt9 degy, u7 min} I take thereford\r- deg. of the 
| *, Meridian, abou Gates ws bee ch deg, 52 mih. (betanſe the moit 
.__ _ - part is ruh inithat Latitude) mamiely, fro 


part is ruh in de) art in 49 deg, 30 fla, to 50 deg, 
30 min, ad. {et the faine the aforciaid P tel from the Meridian of 

* the Prick'D; laſt before male tothe Eaſtwards 19 times 5. and moreo- 
ver 17 min. #aken at the fame Latitude, and this reacheth to the point 
E. Ando is al-this:Reckoning ſet down 3 and the like is'to be un- 
derſtood bf, any othery” Which chough iwexpreſſion it yequires many 
words fot ; © yer thete is very, tfecte Tifficutty Ta6re in rhe 


Practice, than there 'S tn _ſettiig. dow-a- Reckoning, of the Plain 
C Art. | | oak 2X Wo Fanepy® | ps ras S  >txt Er ' | 


LI —_— cn” 2 


« © 

ny 
» % 
/ 


Eh. CE, SS CHAP. 


\ 


| [ | ” PE ms” — Doc 
SS; 8 © £ 
i] | S2:6 OS 
| = 1 i "ho oo 
þ Bo” of 


| GOP OA 8 


The. Sca-man's Jartice. 


has AAP 


* a1 ” 4 
=s _—_ ” _ 
OIL. | a | NN — Fw IJ oo aw 1 
- , - 
4 % 
O, + ; % , 
- * F 


- S# d..; —_ eV . 
>. G \ JF 1! k F, 
 —— 
th. ne Le Hos” ku 
. \ 
* . - 


En ENF EEE EEE 


| 
, 
£ 
: - 


£ 
- 
. 
- 
: 
. 
. 
. 


The Sea-man's Practice. _. "SI 


CHAP. 


A more ample Example, together with a larger Table for the 
keeping a Reckoning at Sea. 


Hs thus (in a more general manner) ſhewed how to ſet down 
S 


KL a Reckoning of the Ship's way for every Point and half-Point of 
the Compaſls, this to ſome Men might ſeem ſufficient : But” becauſe a 
Ship doth not always make her way good as ſhe lies, nor doth her Lee- 
ward-way always fall juſtly upon a whole Point, or half-Point, or 


quarter : And moreover, |.confidering that though a Ship ſicer. away ' 


upon any Point of the Compals, yet her true way, by reaton of the Va- 


' riation of the Needle, may {werve from that Point towards the one fide, 


or towards the other 3 or 4 degrees, or more or leis, and not always a 
Point, or half-Point, or quarter 3 therefore I have thought it requilit to 
ſet down the Table following to every fingle degree ; and that a Man 
might the more readily with one or two Entrances have his delire, Ihave 
alſo enlarged the number of Miles unto 100. The ground and way of 
making this Table, differs not from the former, and it is to be uſed al- 
moſt in the ſelf-ſame mannerz wherefore we ſhall uſe the more breyity.in 
handling it. ; 

Here followeth a Table of the Northing or Southing, Eafting or Weſt- 
ing of every degree from the Meridian, according to the number of Miles 
run upon that degreez which for brevity fake we call. 


— 


_ % »* -» | —_ - - > » I_ * _- 
p } - z aa C FS. -f wg. ba. k % & "—_— ie M4 ht x ho 
E bd es ' Y Raf 45 ' & \ _ bh 
_ þ : 1a. ” _ | hn , , o = 2 wk , : b = # 
_ eg . * 4 
- \ * f p, I a -2» b—_ -—. = wad < % o p + -+/ t* P_— p* 
- TE - " of # 
4 Fs A... - _ o Fm) —_ Et, _ is, _ a i »A q k 
® "oy ; _ . fo.” Ay , F omg *> þ 
- -. , . k - a " he” ., 
" F . «v7 'S Dy G P—_ . = S= " 
E 2 e3-N SS 2 & 02. 2 05. 1 9 $5 * 
Y d, , _ - P * = - y han _ pe = y! F 
- ww , —_ ; "” — o o » i » Ya b CY P | 
oy * # wor _ Fa oy - FJ C F\ __ _—_ ; 
©. 7 k « ins yo . "_ P _—— - i, $4. $ * _ 
ou % P - -z, 4 % (.. % a p=_ - $ 
- F \%. F Gn th, %* Ss F j _ by ” - 
, * * * —_ * —_ CY a hoot »= 4 
' * => ws & we b.,.4 P Ly = . y Wc 4 k » 
4 _ [0 he Mo * «< L % * 4 % «4 
» - 0 - 4 $ } WR _ i 4 ba ry a _. _— I 
'L. ve) . , p . - 
p 4 & Nv is "1 in 6% 8 < ' —— "a, » 4 _y C. P . - jo 
a of ** — LOTT. - k % 
« ! p, -”, - 1 48 5 nd [I *% Wa 4 
5” a Y _ 
: | - Lay. ON _— 4 — 4 . 
- = \ ” any *» w , 4 4% 4 4 % 4 i [P i w 
£4 » 4 = 4 Sy » PINE 4 2 » - IR + 1.7 _ 
- Rs . t: -— = —_ == == Fe % Ca - ® « _ Po 
-% * . . . a. . [4 -. : % 
we” -*% i ' . wt, —"Y - www . 4 od W——_— s ” C » 
 Y * - — aw HT. Ty ww , ow? ww "0 \ EIS 
- . ſ X ha Pn » Bs 4 & 4 \ . * 
- "2 = £ 6 £1} 0 y- PEST, 2 
. - 2 Oe ry. os COP TREES 7 
= 1 - % s 
* R 4 % »y x -- fon, « w4 —_—— | | vs 
4 o wy S a"_ Dn) $_ Jn: 1 \ , ' 
S % vs = . 
Ls ® O - . F Y '@, $5 —_— - - % 4 TY 3 
_—_— .-- cn L oo” wo _ Y << as »» 4 ws *4> - : 
o 7 " - - R_ | Po hs L 7 > ves by 
4% - - = % / Fn , f 
- Y ? _ % g ; >. "a —_ CR —_ - _ ] [ 
” 4 P % > 4 wh ” 4A C2 hy J - » th a—_— ” % V { 
s dy J P 4 —_— rapaetS. $<< <a Mo 4 V ths « : | 
; ) p ” —< ” ; * = _ i” yo - R . * edt "_ wo k = 
- , . - wy a» - \, a . i 
% = , \ ” Y / P o ;< ; ww. .4 - - | Wm, _— _— * ow 
4 Ls 4 
3.8 % ' % k k ” Et how pe % FI s —— or Y P 
" As * "7 . ws Fo \ ,.» * «4 nA, ju I _— * v Fa og - 0 
; % 4rd meth . Is *%\ F% 7 E \ ot. on %. - 
4 \ - — % © q * as _—_ wa — . 4 aw = - > 
£ F 4 , 4 . 5 © I. we. = way , wn - x nd - | 
-” b —_ - ; * .of _ . ”y - k - 
. a *. oof mY \ # a -- > » | the - \ 
- %o, vw v4 4 * £ +* + —_ k. » ” - -- w 4 
, , . >” % wa A py . £ . * wwe pray - i | * # 
-4 - (4 % C1 bu \ _ ff? » Wt = —_ 2 £ A 6 . | 
k - - " « b - - 
| . = & LY L F, | - oy _ % J- fe * jy _ hw 4.2 G4, £ 1 | 
, _ be by — x" - Fs. — = 4}. © ww % 
- of _. a - * - - _ 
_— 2 " AA Y Ws g% 4-7 or AN 4 my . ? -'- | bs 
F - y - ”*”” « - Y —_ . % 43 td @+4 s V% : 
: E % 4 % "7 4 *_ >, H — _ & * . Fx > L121. * / 
* : (wry »-<f bs % = . -% 1 _ Mi > 4H I) y 1 
4 % -- - yore = 4 JN : : — # _ -— «+ , 4 
. » % wed - " v *, 
"4 . . , ——_ TY Ls 07 Hh 
& % » _ J <a "yy A , _y A 4 # "4 +. 
%.” x P L- [ *—& < - - q | 
= ” » _—— 4 "'þ. > Fd AG OI : ' 
- % \ *% f , | 
= , bh _— born , > % >.; , 4 4 | 
{ # \ 4 "FR. —_ CY C4 | De 4 1 
( ” o . p " Ro. * + ” 4 | 
/ _ k dd - = # w4 - "* 
- , . t l ® > 2 = * | 
& »— <A w , ® % - . ; 
o F " 42 S # ES n_ oy 4+ {\." ns. 7 Wl 
> - . 
* V p £ ; ” % _ = = my L " —_— ay / | 
= " _ a; 4 —_— % - _— | ws j . of | 
- 4 y = = nt wy - Fs, — _—_ "_ } 
. D « , p F| . 2 ws? Le 4 ww w_ 4 ks, Wy oy = | _ A / 
' Ty 'Y y 
J 7 gon a—_—_— » - i ' Jam boy _ # $ 1 p 
-_  , © b' Y . cd — , : _ 
= * ' T1 hn AY, % _ . a Fi by 
BA -” i ) y . _ 4 / 2 — __ - _ P « P % - ay þ > | = - 
| x _ _ - þ, a \ 4 4 | . 
* , , T1 » w. | _ o | 
®Y , mn ; 
% » "0 - "wo OS p « "CO ' \ 
of ' - bs ""- # 
* % - > "_ » » F by. R 
þ - «a. C bh ” A » Þ» 4 
. < = - . — . ; 
. 4 % - - 4% « _ bf A =— —* PR ha 4 p 8 þ = 1 , 
” Bn V5.2 ot bn. uy 22005 BB <« ; 
. % P mn — ww Z: 4 
- - a I y \ , . . 
7 : ®. wy ey a ; | 
a” \, SS as Y \ - . 
' D O "_ _— & 2? e —_ - = » % 7 
&S - , A , 4 - \ ew of . * * i hos. z Bl % Y 
, war" £v I” + eV Ry — = _- ye =" = x 
% o = gk mY — —. wm 7 P . \ 
% % - 3 F- - at . : 
I __ 2 * -, - _ Z y by * - : ; 
' * % <= - ba a > - " has WS & 7 S x x 
| | , % w k —_— 4 - Y "= = y , ry % J 
, , A» , vs " i - 3 - 
wed " - ”y = » ms A - F ' 
s ON *, ' * 7 4 2 £ Gs ” : _ »* k 4 4 l [4 | 
. r " | v ; o oe 7" "I 
an " - ks ae hy 
_ »# o +* bt "AY 4 ® _ mY ww "2. : = * Jy L 
. _ 6 9 +» nA © I7 7 
” - i , * x Df C * [ . s +«.4 , ] 
& * _ -T _ pr % F m _ #/ - 
<A = - © * , 5 $<00 % » =—_ _ yaw ) _ 
» . « ws - L '* s 6 = #, 4 CT) Jie -<v ; , 
k 3, wwe & o os k, os * win 9 » A x $. v ' 
+ | 
ff % 
_— - 
- . 
- . ' 
# © 
4 . 


———_—. 


” — 


_— — Een Oo CCI IEG Woe yy 


_ _ — cc 
ad 
. 
i ” / 
.- , g 
* ” - g . 
. | 


+ Y 


: 


erage - The Sea-man's Practioe. - - $3. 


— 
_ 
waa. 4 


" 
_ 


4 
#, 
% 
_—_— 
Pl 
DC CS ee 


7 4 
, 
x F : 
% "4 
| #7 ” 
A as. WY yY . = —_ th. —— i. 
| ” : ee A - —_ _ —_— _— —_ —_— nn —_— oa ts. wt Tc ca TY ac 4 Lt a. BM. —_— @— 
- —— PIRIE —— I ns he 4 — _— - _ 
_- w—__— V4 as a 
# 
—_ % 


Wn ron or WS 
Sm” FOR THE $56 | 
|. © Difference of Latitude t- 
EE ngp AND ons 
DSP ARTURE- 
SE no oe Coo ee Toi <3 
4 MERTDIAN : 


: ids 


"The Sea-man's Practice. 


, % * 
i 


6: * 
bs — * 


E 3 
gg 
*- 
» 


- A 
Wo WW 9. DD by Dm mm mO wall 


———. 
: ” 


, "8 
_ 


Ms ra 


| Ty, x - 


| Q On | 


Deg, 


De 


* =, 


vo © © © OO ©0 ©0 ©0 


"SO 


: 


F "EE 
CTRL 


LC 
£ 


Wh 


=, - pn 


-— HJ 
& 


py _- X nad ens” Atm a - we = ——— 


Ges Sea-tman” $ Practice, SE I 
S@ſ 2Deg. j1 x S -» Deg, 4s 11 | 
F208 T at. | Dep. li Lat. Dep. | 1 | Lat. | Dep. 
i T.6-l.-61 155 35-01..-14-|| doi. 69.0] 2.4 
l-'2:|. 2.0 1 36 (36.0 | 1-3 | 704 70.0] 2.4 
43] 36]: x |37 {37:0 | 1:3] |. 71] 7104 2-5; 
4 4.0 of | 238 | 38.0 I 3 72 | 72.0 j 2.5 | 
1-3} $0]. 39 | 39-0 | 1.44, | 734] 73-014 £2531. 
| 6] 60] 2| [40 | 40,0 |. 1.4 74] 7494 26: 
| 7] 70] | 141140 |..1-4 75.4 75-04 - 2.6 q 
8] 890]. 3 142 42.0 5] | 764 7604 26]. 
9.| 90| 37] 143 | 43-2 ].:b5 771 77-9] 2:7! 
'þ Lg Peri ps | E2--XVL |-12.22 | 22 | And At 4 | 
| 11} 11.0] <4] 145|450| 1.6 79] 790\ 287 
12-| 12.0] +44| |456|46.0|- 1:6. 80] 800] 2.8 | 
{13-1 13.0.| <4 | 147 | 47.0 1.6 |. 81-] 80.9 1 2.8 | 
14.| 14.01] 5] 148] 48.0 | 1.7 821 dig] 2.9! 
15] 15.01 5 [49| 49-0 | 17] | 83.] 82.94 2.9; 
16 | 16.0. | 6. | | $0| 50.0 | 147 84| 839]. 2.9} 
117|190j} G6] [51] 51o\ 18] { 55 | 84-9] 30} 
| 18.| 180] .Þ6|- ]52|52-0| 18] | 86 | B59] 30} 
| r9.] 19.04 7] |53| 53-0| 1.8] |-.37] 869] - 3.0, 
20.| 20.0.]- 7 |54|540| 19 _B8 89.9 | 3.4 
2x:] 21.61. 5. 1.55 [55-0]. tg | :| 39 |- 88.9 3.1 
8] [56] 56.0|- 19] | 90 | 39.9] 31 
8. [59|57.0| 20 | 91 | 90-94 52} 
8 [58] 58.0| 2.0] | 92| 91-9] 3-2; 
| +9. ]- | 59 | 59.0 20 * 93 | 92.9 | 32 { 
26. | 26.0.| © 9 60 | 60.0 | 2.1 94 |. 93»9 343 }. 
127 | 27.01: 9 61þ610| 2.1 95] 949] 343 
28 | 28,0]. 1.0 62 ||62.0 | 2.2 || 96 | 959]. 34. 
29 | 29.0] 1.0 63 | 63.0 | 2.2 97 | 969] 34 
30 | 30.0] 1.0 64| 640 | 2.2 98]. 979 3.4] 
31 | 31.0] 1.1 65|65:0| 243] | 99 | 989| 35. 
33 | 32.0.1] 1.1 J-- 66 | 66.0 2.3] | FOO 99.9 3+5 ! 
33-| 33-0. > 4.1 | | 67 | 67-0 |..:2.3 | >| 200-| 159.8.| 76} 
| 34 34-0. T2 | 68 68.0 | _ 254 | 300 29947 | 10.5} 
: | | © | Pep-1 Lat | |_| Dep. Lar & | Dep. Lat. 4 
"4 [> 58 Deg, |! S] 88 Deg. | | 5 1 88 Deg, | 
| | 


- : 
' 
. 
caſas eas - Le a—_ ee m— TOFY TFT LO TEE” 
* a -y 
= 
| - 


$6 The Sea-man's Pzactice, . 
= _3Þ%.| ,g 3D% (| &[_3D%+_ | 
a Lat, / b- Re. Lat, 7 = . Lat. | Dep. 
# 1,0 "60 35 35-0 1: 69} 68.9 3.6 - 
; 2]. 2:0] « 36 36Q| 9 70 |. ' 69.9 3.7 | 
3 |. 30. I 37. 37.0 | 19 71 |. 70.9 397 
4 1.4.0 2 38 ,38.0 | 2.0 72] 71.9 3.8 
5], 59 | «2 39 390 | 20| | 73] 72.9 3.8 | 
&:|- 9-04. 43 49. 40,9]. 2.1 | :| 74h] 73-9] 349 
7 | - 7-0' 4I 4lo| 2.1} | 75h 749 349. 
0:4 8.0} 4 42 / 42.0 |. 2:2. | | 76 759, 4.0, 
[io] 90] 5] [43 430]-22]-| 77Þ 769] 40] | 
wee 9 FR Re EhET. Or} | 
11-] 171.0 ; 45450 | 2-3} | 79Þþ 78.9 4.1 ; 


3, 
| | 
| 24 | 240} 1-2|. | 581.57.9|-. 3:0 92-| 91.9 4-8 
25 |250| 1:3.| [59| 58.9 |. 31 93] 92.9] 449 
26 | 26.0] 1.3 | [6059.9] 3:1.|"| 94 93-9. | - 49] | 
27. | 27-0 * 14| 1,61] 60.9. 23:2 |} 95] 94-9. 5-0 
28 128.0 | 1,5 [G2 61.9 | -'39-2 || $6]: 95.9.1: 5.0 | 
29 | Rg.0| 1-5:| [.63 | 62:9 | 3-3 97-1 96-9] Sl} | 
1221360 ]15 | 15129 | 3:3. |: | 897 8994. 5h | 
|3t| 31.0] 1.6] '|.65[649| 3:4] | 99]: 98:91 52] | 
1/32: | .32.0-]* 1.7-]- 66] 65.9 | (3.5 || r00'|; 99.9.]:; | 5:2 
33 | 33-0] 17 | ©||67 | 66.9} 3-5 200i 199.7-[* 10.5 [- 
| 3+\ 34-01 3:3] [68 167:9-þ 3:6-| | 300 [ngg.6 |: 15.7 | | 
"og ae LS: ko PERL 1} of De as | 
| # | b7-Deg. |. /:-&| -b7 Deg. '} |. $ |, 87 Deg. = 


TE Mc LIIoariooonooananmn—— SATIRE X O | T j p _. 
. - The Sea-man's Practice. 1X 


NE - | | x 6 & | : 4 Deg, 
2 _aS_| = 4D os 
Yo —_— — _ Lat, | Dep. 
. - Lat, Dep: YN) Lat | nid] th — . On | - 
eng bara. png bhormg gcc s FEM 2 | 69 F 68.6 / 440 
: FL JV. 1 of 35. 34-9 5 | 70. 69.8 49 
>| 30 |. b [1391359 1-9] 1-71 8] 40 
3] 3-0 +2 4 3949 2:7-\-. 1.72], 71.8. |.. 50 
+} 4-0 3 '| 3 | {16 2.7 41. 72.0. Jl 
5 5:0 |: Zi Le 39.9. re 4. 73:8 5-2 | 
i pe os bd £1 75 | 748] 52 | 
/ þ 7-O 5 + 40-9 wt 76- 75.8. 5+3. 
Bj a LITE SS] 911 01: 3581-34 
MC: ASSETS ob] fo4)] - 55 
10} 10.0 T3439 | 37 hage=a: 5B $6 5" 
11 | 11.0 8 |. |.45-]. 44-9 | 3-1 py 458 5.6-| 
I2'j 12.0 S 42 | 45-9 [13-2 81 |. 80.8 | 5.7 | 
L.39T FT Fel 22] Eel gobl £2 
I4j 140,] 1.0 5, 5:44 W-4. 83 | .82;8 $28 | 
I5 } 15-0 LzO.. 49 49.9 4 84 83.8 : 5.9 
EST VRIES 3-1 "$7-9181- 59] 
18} 18.0 |+1.3}- | 52 |-51.9 |: 346 gl ate l | 
4-4 7 |. $6.8 | 6.1 
I9:] 19.0 F.3 |- 53 52+9 97 89 87 g ' Gat 
20 20.0 Fe4* |- 3+ ,23e9 | 34S — —S MR} 


A 
©D 


Ga. . tit. Att. 


| 


"Wq 


=—_ w 
» © . * 


© 02. Evan wo | 


- 
FR 
_ - - - — — _—xrxk - _ —O—  — - ——— — « - — —_— - g _— OB 
—— © — m——_— —- - —_— Jorma —— — _ _ - —_—_—_ ——— —_- - yo 
= < — = —_ : = — _ _ — — _— _ ———_—__——_ — _ = gon — % - 
o - = Cs = _ - _ —_ — - - _ oy _ 
—V—— —— _ — — Es " . | 
_ — — = — m_— = . 
_ - - —_ — _ _ — EL 0 —_ "a, 
- ” " _—_— — —— X \ 
g—_ —— - mo — w — _ _ - = — c—_ - = -_ _— - —_—. 
- - -_ =_ — — - by —_ mg — = - _ - - 
— —— —< —=— —c - ——<> — — __ I —O— — ———— — _ ———} 
—_ — oy 
— _ _ —— — " 
” % 
, 1 x 4 
| 
_ 


C—_— ——_— _ = 
—— I — ——— 
— 


_. A — « _-  —— ” - — 
— 


; 
—_— 


— 


— —_— ———— _u - —— — 
—— —_— ——— 


F 
LE 00S 


| | 
| | 
' 
: 
$)! : 
if 
WH; 1. 
. : : 
\it 
[ 
 ONRREANI! 
' 14.1} 
= | | 
i! " : 
: T'1 
| 13 | 'f 
| SRL 
: | | my 


f 


S. - 
— —_—— 


Lat. | 


30.9 


37-9 | 
38.8 


39-5 


40.8 


2 41.8 | 


42.8 


4| 43.8 | 


44.5 


45.8 | 
146.8 | 


47-5 


48.8 |- 
49.5 


50.8 
51.8 
52.8 


Cy — 


5 Deg. |. 
349 | 
35-9. 


g=; 


* 


CETKETETTETTY 
G6 a> w.vo mm O 


| 


J 
» 


+ + Vo [vo wy wo Bo Wo wo 
COW 


mM Ov 


) 1-3 5j;Degs - - 
. ; 9 L3 of n 


|. 68.7 
| 697: 


70.7 
71.7 
7247 


. 
V— _—  ——- ——— 
py ” — 
, 


haves : 
NM GUS 


©0000 DON NYV 
NN >. ww. ©  Q© © CO 


_ _ - The Sea-man's Practice. 8G 


'&.þ 6&Deg. | [| &| 6M _| | & | __« De. 
*” | Lat, Dep. Ee ' Lat. | Dep.-| * | EDS Lat. } Dep. 
w—_ + k| -| 35 } 34-0 +1346: | 69 -| 65.6 | 72; 
 2| 2-0| >| 26 [35-8 | 33 70 | 69.6. 7-3 
£4 -] *3 |. | 37 36.8 | 3-9 71 | 70:6 7.4. 
4] 40] +4 | 39 37.8 | 4.0 72 | 9746 7.5 
: 5] 50j +5 - | 39 38.8-}. 4-1 33-1 92:6 |. 76 
6 | 0: ] «G6: | 40 30.8 |. 42 74 | 7346 | 77 
i n{| 7.0] 7 [41]49.8| 4-3 75] 74.6 7.8 
 $| 80{| $8] | 42 | 41.8 [444 76 | 75.6 7.9 | 
9] 89 9 43 |-42.8.| 4-5 73 | 96056 8.0 
TEST TREE 12a]. 
| {11 | ſ0.9] 11} | 451447] 47| | 79 | 78.6 --—" Va 
iz [1.6 | 12-46 [45.9448 | | 80 79:6 83 | 
13:| 12-9. [5 1-4 | 147 | 46-7]: 4:91] | $1 + S0.6-| G5 
14 | 13-9. 1:5] | 48 1.47-7|-50| | 32| Bl5-|. 05 
15 | 1449 1 1:65] | 49] 48.7 | 51. | | 83 | 82:5 8.7 | 
| 26] 15:9-|- 6&7 | [5oÞ 497] 52] | 84] 53.5] -5.8 | 
EA 47 I 6.9. I,S 51 | JO7 | $+3 | 85 8485 | 89 | 
- [x18] 179 1- hg| [52517] 5-4] | $64 855 | 9-0] 
| 9 | 18.9.}: 2.0 |'53| 5271.55]. | $7 | 86.5 | 9.1. | 
xc 19:91} 2&1 | 541 53:7 15:6 | | 295 37:91 9:2 
| [21 | 20.9] 2.2} | 551547] 57 | | 89 | 88:5]: 9:3 
- 22-21-91 2,3 | | 56] 55-7 | 5-8 90 | 59.5 | 944 
þ 23 22.9 2.4.| $71.567| 59 Þ gl | $0.5 9.5 
| 24 | 23-9-] 245 | 58 F57.7 | 6-1] | -92 | 91:5 9.6 
| 25 | 24-9-| 2:6 | |39 | 58.7 | 6.2] | 93 | 92:5] 947 : 
| 26 | 25-9.| 2.7 | | 6059.7 | 63 þ | 94] 93:5] $8 
27| 26.8. |. 2.8 | | 61] 607]-6.4 | | 95 | $45 | -99 
28 |27.8| 2:9} | 62 [61.7 6.5 | | 96 95.5 | 10:0 
29 | 28.8.] 3,0 63 || 62.7 | 66] | 97 | 96.5 | 19. 
| 230' | 29-9 64 [53.7 | 6-7. | | 25 |.-97-5 | 192} 


+60 


—_—__@ ” 
” s - 
- : 


—  _y— 


Py —— oo” — — 
. 


YO I—_ 
% 


o ”» . » co Fe - © . 


hey hay bod. 


— 
o . 
. | 
. 


10 | 


4 - 
% ' 


IJIBJIIJIJJLIDL . 
ON. A+ Wa. 


5 


00 00 GO%. 


ah ai xo oat ia 34 cvs 
I 
, Z 


- Tho $ea-man's Pzadticy © 


&.j $vDeg. : | & | 5 Deg. W=E 8 Deg, ,- | 
-. 4g 8B 1-12] 3s || = egy 
| 8 rn a”. IR ; ey Wa” | 
FE EE Or | LOR |__{ETAE | 
| 1{ rol aþ-1351347 1.4 | >| 9% 68.3] 96; 
| 1 2.1: - 2-0 *Z 30 | 35-7 Je |. þ 70 09.3 9.7 | 
| 3] 320] 4] [37 [3%%] 5! 71] 7031. '$:9-1 
| | 4{ 49 | 6 33 | 37-0 | 53 12 þ 71+2> | 499-1 
«1: $41 7 39 | 3946 | 5+. 73 |, 7243, | ©10,2 
s\| 5a] $| [40396] 56 | | 741. 7334 123 
| 71 6g] 10] [41] 4Q%0] 57 - 75-4... 743. 19:4 
I S | 7.9| 1.1] | 42 41.6| 5.d |- 76-\ 753 | 10.6 | 
o| 8.9] 1.3| |43]42.6] $0 77 | 763} 397} 
| | 98] 14) ||] 2 I} LOT AEDT 
IT | 10.9.4 1:5 | | 45" 44.6] 63 79 | 78-2 IO} 
| 12.[11.g] 1-7] | 46 | 45-6 | $5.4 80 |. 79.2 FEED: 
| 13\ 12.9 1.8 47 | 46-5| $5 81 |” 80.2 |. T1.3 l 
| i4] 13-9 | 1p7] 48.1.47-5 6.7-\. 1. 32 |. $1,2 | 11-4 | 
| | 25 | 1448 2.11 | 49 | 485 6.8 83 |.. 82.2 | 11.5” 
| 116 15 8| 2.2] | 50] 49-5 7.0 $4 | 83.2 |. 11-7 1 
| {17 16.8 | 2.44 | $1 59.5 | 7.1 854. $4.2 | 34-$} 
| [18] 17.8] 2.5 | | 52 52:5 7:2 86 | $5.2 |. 12.0] 
| _ {ag | 18.84 24654 [53 1:52+5' | 7.4 | |, 87] 86.2 | 121 
| 120] 19.8] 248] | 541535 7.s| | 88| 87.2 | 12-2 
| 21 | 20.84 29]. | 55 1.545 | 27 | | 89] 881]. 12:4, 
22 | 21.8 þ 3.1| 56 55+5 75 90 9.1 1245 | 
| 231 2%$}. 342| | 57] 5995 | 7-9 } 91 | 901 | 12.7) 
24 | 23-8 | 3+3 58] 57.4 | $.1.| |. 92] 91-1] 12 8 } 
l'25 1.248.| 3-5 | | 59].584 | 9-2 93 | 92.4] 13-9: 
l26 | 25-74 3,5 | |60| 59-4] 8.3 þ 94 | 931 1 13-1, 
. WnJ26714 38| [© 86:4185 | |. 95]. 941] 13-2] 
; 281 27-7 | 3-9 | | 9*: 61-4 |-+$.6 96 | 95.1 13-4 
2012891 4o| |63]624| 88] 97] 96. | 13-53 
204 2697 42 | | $4] 23-4] Bo.) |.294 2791 2201 
31307 | 43 | [651] 544| goof | 99 | 980 135] 
321 31.7 | 4-4 66| 65-4 | 9.2 | | 190] 990 | 13:9 j 
1 32, O71 [98-1 27.0 | 
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The Sea-man's Paartice, HF 63 
©) 10Deg, | =S 10 Deg, Ly Q Io Deg. | 
| Tat. | Dep. || *_ | Lat. 5 Dep 2_ | Lat. *| Dep. | 
| 1 1201-1 33] 34+5 6.I 691] 68.90] 12.0 
| 2 |- $.0 3 30.1 35.5 | 6.2 70. 68.9 þ 12.1 
# i 3] 3-0 5 37 136.5}: 6.4 {2 09.9 | 12,3 
| 4 3-9] 7 | 13581374] 66] | 7% 709 | 12.5. 
| $1 .4+9 |::--59 |; | 39] 38.4; 6.5]. /3\ 71.9] 12:7 
| 1--6} 5.9:]:-1.0 | [449 ]:39.4j\, 6.9]- |: 7+ 72:9. |. 12.8 :|| - 
” 7 6.9 | -1,2 |: | $1:]-40:4i], 7.1], .j: 73 | 73:9 |- 13.0 
181 79| 14 T2 | 4144] 743]: 76 /4+9, |. 152 | / 
9 8.9.|:1.6 | | 43]-42-4'| 7:5 4 -75-9,| 13.3 
£729 TI27) FEE 251 | 234.435 / 
| Tz] 10:8 | Tg]: | 451.443 19:8) | 79] 77811357 
I2| 11.8] 2.1]: [45 |-45-3 |. 8.0 01-7881 13-01: 
13 | 12.8 .-2.3} [147 1 46-3]-8.2|-| 1] 79.8] 14.1. 
| 14 | 13-8 |. 2.45]; |:4% -47:3 | 8.3 82. | 80:8]. I4.2 | 
15 |-14.8 | 2.6-|* |49 | 48.3 | 8.7 5] $1.7 |, 14:4. 
, 16 | 15.8-|' 28 | | 59 | 49.2 | 8.5 | 64] $2.7 |. 14:6 
"Fo | 17.1 16.8 501 $I |.50.2 | 8.8 |. v5 $3.7.] 14.8] 
| 18 | 17:7 | 3.1 52 [51.2 | 9.0 |--.|; $6 84.7 |.. 14:9 
| 19 | 18.7] 3.3 53 | 52-2 | 942 |- | S 85.7 |, 15:1 
| hee? 0 _ "bY 5.c || $9 "15:4 
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| / 197], 2 De y , &j:42 Deg | | © j iD | 
WY 54 p Hy {| — — => j = } | | 
| ES Lat. | Dep. | Lat (BPR | Dep. Oey: + Lat.- |. Dep. 
[4-461 -8- 35 ! 3412 34:21. 7-3] | 699- 67:5] 14+: 
| x ®2.0” 94. | 36 1 35-2 | 7:5- Me, e/ 68.5 14.0 
$ 3| 29] 4 37 1 36.2) 77 73 | 69:4 | I4e8 | 
| 4\ 39]. 8-351 37-2] 7-9 73:1.. 728] 13:9 
"PF $4403. -1101---F8 » | 38. t:-| 8.1 73 | 71-44 15 2-| 
6] $9] 12 A | $94 +:8.3]- | 74 7244] 19+ 
71 68] n5| [4157401 8.5 | 75 | 7344 SR 
i 61.763. T47- 481} 41149 874] | 79 þ 743} 15.8 | 
| of) B8{ 19]. | 4342.04 90] || 77 þ 753 16,9 | 
; IT: 10'S | 243 :46.1- 44.05. B-&-| | 79 | 77:3 16-4 | 
432 11.75] 2.5] 1.464 45-0. o.6 | \| 80 | 79.3Þ 166 
| 33 ie] 2.7.1 [47] 46.0* 98 | SL]. 79-2 15.8 
We 14.1 183] 2.9:) | 484 47.07 20.0] | $2.1: $0.2}, 17:0 
> - 15 | 147 3.1] | 49* 47.þ'| TO. 83 | Sz; þ. 17-3 
F- 26] 1556-\, 33 50] 48.9:| 10.4 84. | 222} F75 
I 17 116:6-| 3.6 | | 51-49-9\| 10,6 85. Sorof. 17-7: 
| .1$] 19,6 | 3.8" 52'| 50.9. 10.8] | 86. O41 | 17-9 
| "Tv | 18:6] 40 '53'] 51.8+| 11.0; 87.| 85.1. 19.1 
| 20. 19.6 42 54 | 52.8] 11-2 | 88 86.1 18.3; 
| 21} 20.5 | 4:4 551 53.6'| 11.4 89 87.1  F8.5 
; 22] 21.5} 4-6 '56 | 54.8.| 11.6] | 90. 88.0 | 18,7 
23 22.5 4.6 57 55.6 11.6 | Ol, 89,0 8.9 | 
2:47 23.5: 5.0 | 50. 56.7. 12.1 92,5 90.0 F-9.K, 
| 1-25 || 2455 | 5-2 59 |-57-7 || 123 93: 910: 193; 
+26 | 25-4 | 54+ 60 | 58.7 | 12.5 94. 9240+} 19.5; 
27 '| 26:4. $50 61] 59.7 | 12:7 95] 9249 | 197 
| 28 | 27:4: 5. 0: G2 | 60.7 | 12.9 96 | 9349 20.0 
| 29 28:4. 6:0 | 63 61.6 | 13.7 97 |. $49 2 02 
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The Sea-man's Pactice. by 
Gone” = — 
| 9 u4Þg | | 2 | Dy |_| &| 14D _ 
|] Lat. 4iDep. } | ** Lit. | Dep4ſ | _* } Lat. 1 Dep. 
4 an 1.0 2. 35 | 34.0 8.5 | G9 ! 6645 10.7 
| "2-4 19:1. 35 36 [349 |--87]| | 72} 67-9 | 16.9 
| 2 nt. 7 37 | 35-9 | 9-0 71 | 68.9.| 17.2 
| 4| 3-9 10} | 38 |36:9 |. 9.2 72 | 69.8.] 17.4 
| 48] 1.2} | 39 |37-8| 9.4] | 73-| 798 | 177. 
: 6:1. 5-085: T:4 40: | 38:8 |-: 9:7! | 7+] 71-% | 17.9 
| | 6.8 | 1.7 4113938. 49:9 | 751 72.8 | 18-2 
8.1 7.8-| 1.9 42. {k4%7 410.2 | | 79 |- 73:7 | 18-4 
: 9| 8.7 | 2.2 43: [4117 10.4 TT-1 :74-7 |: 18:7 
| 10} 9.7 | 2:4 44; 1.7<*/:j- 70-7 |. 78 17 18.9 
11-{ 10.7 | © 2.7 4.51 | 43.7. | 10-9 79 | 76.6 | 19.1 
| T2:| 11,6-| \,2.9 46..| 44-0 |-I14.1 | 80 |. .77.6 I 9; 4 
F t3 | 12.6 \3-1 47) [45-6 [-11-4 |" -| 31 | 78.6 | 19.5 
| I 4. I3.6 |: 3.4 48 1.46.6 [| 11.6} S2 79.6 9.7 
; I5 | 14.6| '3.6 49' 1'47-5 11.9 83 | 80.5 | 20.0 | 
- Is | Is.s | 3.9 50 [:48.5-] 12.1 84] 81.5 } 20.2 | 
17] 16.5] 4r | |.51,F495 [12:3] | 85] 82.5| 20.5 
| IS-| 17.5 | 4.4 52'| 50.4 |:12.6| | 86] 83.4 | 20.7 | 
19 | 18.4 - 4.6 53, 15.4 [12.8] | $7 | 84.4] 20.9 
| | 20} 19.4 | 4.9 54 152-4 | 13-1 _58 85-4 | -.21.3 
| 210 20,4 | 5-I-, 55 ['53-4.] 13.3 89 | 60.4-/.21.5 | 
| | 22.1] 21,3 f $43 |. 50 $43.1] 13.6 go 87.3 2 I: 
"| 23 | 22.3 | 5:6 | | 57 |-55-3 | 13.8 914 88.3 | 22.0 
| 24 | 23:3 | 5.8] | 58 |.56-3 | 14.0] | 92 69.3 | 22.3 
| 25 | 24.2:|+ 6.0 59 | 57-2 | 14-3 93 þ 90.2 | 22.5 | 
| 26- 25.2 6437 | | 60: 5© 2 I 4.5- 94 01.2 | 22,7 | 
| 27 [-26.2 |+ 6:5 611-5942 { 14.8] | 954 92-1 | 23.0 
28 | 27,2] 6.8] 62 | 60.1 | 15.0 964 93.1:|- 23.2 
| 29 | 28.1| 7.0 || 63 \ G1.1 ! 15.3 7 941]: 23.5. 
30 | 29.1 | 7.3 |- | 64 | 62-1 | 15.5 |-þ 984_95-1 | 23:7 
| 311.30.1-1-75 65 | 62.1 ; 15.7 99.j $6.0 240 | 
| 432-1 31.0 | 7:7 | 66 | 64.0 {.I6.0,| | TOO j $349 |- 24-2 | 
| 23 32.0 |* 8:0 67 /65.0 16.2 - 2003-1941 43.4 
34 [\33-0:| 8.2 68 166.0! 16.5 300-j 251.1 |: 72.6 | 
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63. :The'Sea-man's- Practice. | 
©,  15Dg FE | Q;/| a5Deg: [|| &| 15 Dg | | 

Bbw / -16 > | Tari| De Dept] | © | Tar. (Dep | | 
Wo” l T.0 FS 4 35 33.9: £-9;1: 1-1. 69 6640 17.9 | 

| 2] 2-9 -5]--| 35 [348 |-9:3 |. | 72. | $7-6 | 184) |} 

i | 2-9] - +b 37 135-7 | 9:9 71 |. 68.6. | 18.4} | 
4 | 3:9 | 1-0 38 | 36.7-| 9.8 72-| 69.6'| 18,6 | 
5s | 48] 13] |39|37-7 [101] | 73 | 705,| 189] |: 
6 | 5-8] 1.6]. | 40 |.38.6 | 10.3 7+] 715 = 19.3]: ©} 

| 68] 11.8] | 41]39-6|10.6] | 75] 72-4 | 19,4 |” | 

8B | T7 24 71 42 | 40.6 To F->: 76 7344 19.7 ik 
9 $74 2-3j | 43 | 41.5 |ILI]| ] 774 744 | 20.0 | 

1.1 £71 25H] B35 | 24-4 2127234399] | 
11 [10.64 28] | 45 |43.5-|116| | 79] 763] 205| | 

i142 | 11.64 3-14] | 46 | 44:4 | 11;9 001 :77:3 |. 20,7 | 
13 | 12.6 3-4 47 | 45-4 | 12.3 311 78.3 |: 21.0 | 
t4 | 13-5]. 3:6 +148 |:46.4 | 32-5] | 82{ 792 | 212| | 
15 | 14-5] 39] | 49 | 47-3 12. . 83 | 802 | 215 

16] 15-5 | 4-1 52 | 48.3 | 12:9 | 84 I 81.1. | 21.7 

47 | 16.4 | 44] | 51 1 49-3 | 13 2 | 85 | 92.1] 22.0 

18] 17.4 | 47 52 ] 50.2 | 13.5 86 | 83.1 | 22,3 

129] 18:3] 494 [| 5351.2] 19:7 87 | 840 | 22,5 | 

| 20 | 19.3] 5-2]. | 54 |-52-2:] 14-0} 88 | 850 | 22.8] | 
@1 | 20.3 | -5 44 55 [53.1] 162] 89 ;| 860 | 25.0, | 

: | 221213 | 57 561541] 145] | 904 869 | 23:3 

23] 22.2| 60]-| 57] 55.0] 14.8 914. 87.9] 23.6 

| 24J 23-24 6-2]. | 584 56.0 | 15.9] | 92 | 85.9 23:8 
254.2424 %5 | [-59467-9] 45-34. | 93] 89.8 | 244 

26] 25.14 0.7] -| 664 58.01 45.54 | 94 90.8; 243 


274 26.1] 7.0] |61]5Bg! 15.8 $5] 91.8 | 24.6 
1. 7-31] 144 59-9 | 46-0 991 92.7 24H 
7:5 63 1.60.8] 16:3] | 97] 93.7-| 25:1 | 
7-5 64-1.61.8 | 16.6 | | 98 947 | 25.4: 
8.0'] | 65 |.62:8] 26.8] | 99 |. 95.6 | 25.6 | 
132] 30-9] 8.3] | 661 63.817.1] | 190 96.6 | 25.9|- | 
| | $5] | 67 1-647 27:4-| 290393.2| 518| | 
4.8 68 1.65.7:| 49.6 |..] 3901 289.8 | 97,6 DA 
Lat 


| | Dep. Dep. 1-861 1 JB 1 Lat 
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{LY _ | The Sea-man's Practice. _ 
E270 | = oO [| = PS | 
*- |'Lat. | Dep | Late [Dep þ.. 17 _Lat. | Dep. 
7 TRY 1 SY T1351 33-5 I 0;2 69 \|-166,0 20.2 | 
2 | 1:9 6 36 | 344 | 10:5 70 |- 66.9 '| 20.5 
3 29] »| [37135-4108] | 711-679} 207] | 
4 | 3.8 | 1.2 38 | 36.3 | 11.1 72 | 68.8 | 21.0 
51-48] 1.5] |39 37-3] 11-4] 731 698 | 21.3 
| 6| 5:71. 1-7 | | 4o | 38.3 | 11.7 74 | 70.8] 21.6 | 
7 67 | 20, 41. | 39.2 | 1240 75 | 7157 | 21:9 
«$:] 7:6'| 2:3 | | 42 | 40.2 | 1243 70-1] J2-7 | 23:2 
9 | 8.6 | 2,6 43 | 41.1 | 12,6 77 | 73+6'} 22:5 
x0 | 9.6[-29| |44|421]12.9] | 78| 74-6 | 22.8] | 
| 11, | 10.5 |. 3-2 | 45 | 43.0 | 13.1 T9 | 75+ 23.1 
; 12: |I1.5 | 3:5 46 | 44-0 | 13.4 0. | 76.5 | 23.4 
134-12.4] 38]. | 47 |449 [137] | 81] 775 | 237 | 
I4 | 13.4 [ 4-1 48 | 45:9 | 14.0 82-|- 78.4.| 24-0 
15 [14.3 | 4-4 | | 49 | 46.9 | 143| | 93 | 794.] 243| | 
t6\ 15:3 | 4-7 50 | 47.8 | 14.6 k 84. 0.3 | 24,6 
7 | 16,2 | 5-0 51 | 48.8 | 149. 85:| $1.3 | 24.8 
18 | 17,2 |” 5.2 52 | 49.7 | 15.2 86 | 82.2-| 25.1 
rg] 18.2) 5:5, | 53.1507] 75:5] | 67 | 83.2 | 25.4 
20| 19.1 | 5B] [5451.6 | 158] | 88| 84.2 | 25.7 
21 | 20,1 | 611 | 55[52.6]16.1]-1 89 | 85.1 | 26.0 | 
22 | 21.0 | 6:4 56 | 53:5 | 16.4 | 90 | $6.1 | 2643 
23 | 22,0 | 6.7 $7 1 545 | 16.7 91 |. 87:0-| 26.6-] | 
24 [23.0] 70 | [59 155.4] 17:0 92 |* 88.0-] 26.9 
251239 | 73-1 59:| 56:4 | 17.2] |. 93 Þ 88.9-| 2742-| | 
2624.9 | 7.6 60.| 57.4] 17.5 94| 39.9 | 27-5] | 
(27 | 25.8] 7.9] [61] 58.3]|17.8] | 95] 90:8 | 27.8 
28 | 26.8 |. 8,2 62} 59.3 | 18.1]-| 96] 91,8 | 281 
29.1 27:7 |- 8:5 63] 60.2 | 18,4 907 | 92.7 | 28.4 
30] 28.7 | 0,8 64 | 61:2 | 18,7 |- | 98 | 03.7 | 29.7 
31 | 29.6] 9.1] | 651 62:2 [19.0] | 99] 94.7:| 299 
32 30.6] 9-3 66 | 63.1 | 19.3j{. | 100 | g95.6-| 29.2 
z9 | $28) 
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The Sca-man's Paactice, bp 
v {. .48.Deg: 1 1B 5 De || = | 2% | 
4 *"1-Lat. | Dep; * 1 Lat 1 Dep Be Lat. | Dep. 
"x:1--. 150 3 35 | 3343 | 10-8 69] 65.6} 21:3 | 
21 194-40 36 | 34-2 | Il 70 | 66.6] 21.6 | 
3] 2-5|- 9 37 | 35-2 | 11-4 71 | 67.5] 219 
A 38 1-2 38 | 36.1 | 11.7 72 | 68.5 | 2242, | 
5] 47 | 15 39 | 37-1.| 12-0 73 | 6944] 22:5 
64:-259-1--I08 40 | 38.0 | 12.4 74 | 70-4 | 22.9 
7\| 06.6 | 2.2 4T | 39.9 | 12.7. 75] 7lg3]| 232 
8]|.7.6| 2.5 42 | 39.8 | 13.0 76 | 7243] 23:5 | 
.9| 85| 2 43 | 40.0 | 1343 77 | 73-2| 23-9; 
04-2911). [HT S222) EE] RE] 
111104]. 34]. [45] 42-7 | 139 {EE NE Cs ab 
12 | 11:4 |- 3:7.| | 45] 43-9 } 14-2 80,| 76-1 | 24.7 
| 13 1 12.3] 40 47 | 44-6 | 14:5 81.1. 77.0] . 25:09 | 
I-14 | 13.3 | 4-3 | | 4$]-45-5 | 14:|-, |. 32.1 78.0] 25-3 
I5 | 14.2 | -446 | 1-49] 46:5 | 15-1 83 | 78.9 | 25-6 
16 | 15.2 | 5.0 501.47.6 | 15 4 84 || 799 | 26,0 
(17 [16.44 |. 5:3 51] 48.5 | 15:5 85.| $0.8] 26.3| 
118] 17.1|:5.6 52 | 49.5 | 16.1 86 | 81,8] 26:6 | 
19 | 18.0 | c5.9 53 | 50.4 | 16,4 87 |}. 82.,7-] 20.9 | 
20 | 19.0 | . 6.2 54 | 51,4 | 16.7 | 88 $3.7 | 27-2 
[21 |20.0] 6.5 | |'55| 5243 | 17-0 89 | 846 | 27:5 
22 | 20.9 | 6.8 56 | 53.3 | 17.3 g9o.| 85.6 | 27.8 
23 | 21.9 | 7-1 57 | 54.2 | 17.6 91 | 8645. 28.1 
24 | 22.8 | 7.4 58S | 55.2 | 17.9 92 | 87.5 | 284 | 
25| 23.8 | 7.7 59 | 56.1 | 18.2 93 | 88.4 | 28.7 
26 | 24.7 | 8.1 60] 571 | 18.5 94. | $9.4 | 29.0 
27 1-257 | V4 61] 58.0 | 18.8 | | 95 | 90.3 | 29-3] 
28 | 26.6 | ' 8,7 62 | 59.0 | 19.2 96 | 91.3 | 297 
29 127.6] 9.0 63 [59-9 | 19:5 97 | 92.2 | 30.0 
3o |26.5 | 93 |64| Go |195| | 98] 93:2 | 503 | 
31 | 29.5 | 9,6 65 | 61,8 | 20.1 99 | $4.I | 30.6 
132 | 30:4 | 9.9 56 | 62.8 | 20.4 | | 100 | 95.1 |. 30g 
1.33.| 3.4 | 10.2 67 | 63.7 | 2057 200 | 190,2 | 61,8 
134 | 32.3 | Io.5 68 | 64-7 | 21.9 200 | 285.43 92.7 
© Dep. | Lat or Dep. | Lat. - Dep. | Lat. 
1 5.1 72 Deg  =1. 72 Deg S |. 72 Deg, | 


4.2 "The Sea-man's Practice. | 
© {-/ 19 Deg. | S,. 19 Deg. .| | & | 19: Deg. | Pa 
|. La. 1 Deps |. Jj_ 286: Pep4 [1 2 | ER ; 
TI S131] 135 331144 |.|. 69 þ . 65-2 | 22:5 
2-| 1.9] 6. 36 340 | 11.7 70 | 66.2 22.5 
3 | 2.8 |. 1-0 37 35-0 | 12.1 71 67.0] 23. 
I 41 3.8] 1:3] |38 35-9 | 1244 72 | 68.1] 23.4 
s | 49-1 16 39  36.9-[-1247 73 | 69.0| 23 | 
s.] $.7:4-: 2:0 49 ' 37.8 | 13.0 74 | 69.9. | 24-1 | 
Oo $4 88S 41 38:8 | 13-4 75| 70.9| 244 
6 7 J 2.6 42 | 39%] I3'7 70 7l g 2.4.7 | | 
2a | 8:5]. 2-9 |. [43 | 49-7 | 140 | | 77 þ:72-8] 251] | 
tie] 9.4|3-3,þ 44146 | 143] | 78 73-7] 25-4 
11 | 104 | 13-6]: 1.45 | 42-5 | 14-7 79 | 747] 257 
w2 | 11.3 | 39 45 | 4345 | 15-0 fo 7549 26,2. | 
"13. | 12.3 | 42 47 | 44-4: |-15-3 S1'| 76-6] 26:4 
14] 13.2] 4:6 48 | 45:4 | 15.6 82 | 77.5 | 267 


to 
K& 
W 
© 
OO 
w_ 
to 
An 
Q 
ry 
(+ od, 0h, = BE'S] 
h—_ 
WP 
dd 
© 
O 
OO 
A 
jyuuny 
Dd 
do 
Wy 


"26:] 24.6 | B:5 60] 56.7 | 19.5 94.| 88.9.] 30,6 

271 25.5 | 8.8 61] 57.7 | 19.9 95. 89:8 |. 30:9 

28] 26.5 | 9.1 62 | 58.6 | 20.2 96 | 90.8 | 31.3 | 
29 | 27.4 |- 9:4| '| 63 |:59.6 | 20-5 97 | 91:7 |. 31:6 

20/1 28:4 | 98 64 | 60.5 | 20.8 98 | 92.6 | 31.9 

31. 29.3: 10.1 65 | 61.5, | 21.2 99 | 93.6 | 32:2 

32] 30.3 | 10.4 66.] 62:4 | 21-5 IOO'|' 94.5 | 32.6 

33 | 31.2 | 10.7 67 [63:4 | 21.8 ]- | 200 [189.1 |' 65.1 

34:| 32.1 ] 11.1-| | 68] 64.3.1 22.24] | 300 | 283.6 | 97.7 

Dep. L ot - = | Dep. AT; S Dep. L at, | | 

=> (7; Deg. \- 5-81-94: I..j- 1 (yr Deg.-_ E4 

TORI CLAS CEE Sn Dr rs Ws —_—__— 


| | The Sea-man's JPaactice. 7 
1-8 oDe 2 IT. yp, Hor 20 Deg, 
. | S| oP. | ({B| 20D 1 &) - 
1-4 Lat-{ Dep. 1: | Lat.*, Dep. | | *_ | Lat. | Dep. 
: — —— — — —— S——_— F4 — i 
[74 35 | 32-9 | 12.0 , 09 | 64.8 | 23:6 
2 15 Z 1 | 36 338 12.3 /0 65.8 | 2349 
: J 2.8 1.0 37 | 34-9 | 12.6 FI | 66.7 | 243. 
BER: MAEZteSE 38 | 35-7 | 13 o- 72 | 67.7 | 24.6 
| 44 467 1:57 39 | 36.6 | 13.3 73 | 68.6 | 25.0 | 
| 6] 5.6]:20] |40]37.6]13-7] | 74] 69:5] 253; 
7 | 6,6 | 2.4\ | 41 | 38.5 | 14-0 75 | 79.5] 25.6 
1+ $] 75 | 27 | 4239-5 | 144 76 | 71.4 | 26.0 
| 9 | 8.5.] 3-1|_ | 43] 40-4 | 147 4 72.4.| 20:3 
| [- x0: 9.4. 3:4 | 44 | 41.3 | J-O E 4 133 20,7 E 
| 10-3 38 45-| 42-3 | 15-4 79 7,0. 
TY _ 44 
| 81 
82 
3 
| 84 
85.| 
85 
87 | 
88 


| o: 21 Deg, 2 Win '21 Tr Deg. |\ S | 2x "21 Deg. -/ | 
- i Lat. | Dep: 1 Dep Dep: 1- | ©] Las + | Dep. [-F 
=" 32. 32.7 12.5 6g 64.4 | 247] | 
3 [345 ] 13-2 71 | 66.3 | 254| | 
4 0 | 35.5 | 13.6 {2 |--.67.2| 25.8] | 
5 9 136.4 | 14.0 /3| 68.1] 26,2] | 
6 37-3 | 14:3 74]: 69.12] 265] | 
7 39.3 | 14.7 73] 700| 26,9 
-"B 392 | 15.0 76 | 709 | 272] | 
9 40.1 | 15.4] } 77] 71.9] 274 
IO- 4I.IT- 15.8 7. | 72.8 27.99] | 
11 42.0 | 16.1 79 7347 20,3 
I2 4 42.9 | 16.5 | | 30] 747| 28,7 | 
13 43.9116.81 | 81] 75.6] 2990] | | 
14 ? | 44.8] 17.2 |. | 82] 76.5| 294| | 
15 ? | 45-7 [17-6] | 83 | 77.5] 29.7 | 
I6 46.7 | 17.9 84] 78.4| 3041 P04 
17 47.6 | 18,3 5 | 79. 4] 305| þ-. | 
18 | 48.5 [18.6] | 8s 80.3] 3048 F 
19 31 49:5] 19.0 97 | 81.2] 312| | 
<O | $0.4 | 19.3 | 88 2.2 3.15 | 
21 $1.3 | 19,7 89 | 83.1] 31g 
22 52.3 | 20.1 90 ' 84,0] 32.3] |}: 
| 23 53-2]204| | 91] 84.9) 326) | | 
24 | 541. | 20,8 92 |, 85.91 330| | 
25 $5.1 [21,7 93] 36.8] 333] | 
]26 56.0 | 21.5 94 | 87.7] 3397]. | 
127 56.9 | 21.5 95 | 88.7 | 340] } -|. 
4 28 PEE [57-9 [22.2] | 96| $9.6] 344] | 
1 29 4, 882: | 58.8 | 22.5 97 | 90.5| 348] | 
| 30 Il E | 59:8 [22.9 98 £35 


_— a The Sca-man's Practice, - =_r 77 
9 22 Deg. | | = 22 Deg, | So 22 Deg. 1 il 

- ©] Lat. Dep.| | *_ | Lat: | Dep. PEE \_ Lat, | Dep.. 1 
| [Tl 9; 4| |35}32-44[ 134 | | 69 | 640] 2559 if 
| 2] 191: 7.| | 36 [33:4] 13-5] | 79 | 049]. 20.2 4 
_S, 2.8; 1.1] | 37 |34-3| 139 | | 71 | 65.9. 26.6 jj 
F 4 $37 | 1.5 35 3 Jo& I 4.2 7.2 66.7. 27.0 ſi 
'5].4-6| 19 39 | 36.1 14.6 73 | 67-7 | 27:4 my 
[ 6.1 5.6-| 2.2 | |4o|37-1| 159 | | 74| 68.6 | 27.7 | 
| : 7] 6:5. 2.6 41 38.0. | 15.4: JP . 69,5. |. 28:1 q 
+ -$ |.. 7:4. ..30 42 | 38-9.] 15-7.| |: 76 | 705 | 28.5 |. oh 
Dol 831 3-4] |43|[39-9[161] | 77] 714] 289 | [i 
:10.| 9.3 | 3:7 44 | 49. 8. 16.5 787 72.3.] 29-2. hl: 
ar [102| 41] [45 | 417 | 169 79 | 73-3.| 29-6 [! 
; -12 | 11.1} 45: 46 42.6| 17-2 80 | 74.2 | Z9.t. fy, 


| 13 | 12.0: 49 | | 47 | 43-6 | 17-65] | St | 75.k| 304 
*14.| 13.0 | 5+2 48 | 44:5 | 18.0 | 92 | 76.0| 30.47 
15] 13.9 | 5-6 49 | 45.4 | 15:4 83 | 77.0:| . 31.1 
16 | 14.8 | 69| |50|46.4|18.7| | 54] 77-9 IDE 
ſap 15.7] £4 [51] 473| 191 | | 85]. 78-8] 31.9 
'18'] 16.7 | 67 52 | 48.2 | 19.5 | | 86 | 79. 7 32.2. 


hy 
: i) 
"Nh 
ll 
ih, 
}}'! 
$1} 
"i 
I; 
$1! 
1 

WI." 
My 
3h 


Pt ig | 17.6. 7-1 53 | 49.1. | 19.9 87]. 80.6 | 32.6] 
|. Jzo-]a85]| 7:5 54 | 50.1 | 202 | 88] $1.6 | 33.0 |- 
| 21| 19.5 | 7-9| |55]510| 20.6]. | 89 |. 82.5| 33.4 
-22 | 20.4 | 8-2 | | 56| 51.9 | 21-0 90 | 83.4 | 33-7. 
\ 231213] 89 [57] 529 [214] | 91]: 34.41. 341 
| 24 | 22.2 | 9+O 58] 53.8. | 21.7 | 92: 85.3 | 345 |: 
oo [25 | 23.2] 9.4| |'59 | 5447 | 2241  93;] 86.2 | 349] 
| |26|241] $7 | [60] 5546 |.22.5 94 | 87.1 | 35-2 |. 
[27 | 25.0 | 10.1 61] 56.6| 22.9]. | 95]. $8.7] 35.6], 
| 128 26.0 | 10.5 62 | 57+45-|. 2343 96 | 89.0} 360| 
| *29 | 26.9 10.9.| [|-63| 58.4 23-6. | 97 | 59:9 3644}; 
120|27.8 | 11.2-| | 64] 59.4 |24.0 | -} 98 | 90.9 | 36:7 þ 
131.1287 | 12:6]. | 65] 60.3 | 24-4 |. | 99 | 91-8 | 37.14. 


| wn |: . 

ISAT 1 20/0-11 830 Joe Kaho 697-145-104: B87 1. 37+) | 
| s 97 62.1. 25.1. |: 200 195-4 £ | I 
| 34 | 31:5 | 1247 68 [43.1 | 25-5] | 399 [278.2 | 112-4: 
t | TS | 


yo Dep. Lat. mY Dep. Lat. & Dep. Lat, I 
-S | 68 Deg, | ! St: 68 Deg. S |: 68 Deg. 


46. - The Sea-man's Practice. - 
41 23Deg,” = | 23 Dep | | S | 
| * | Lat. ' Dep. | | © | Lat. | Dep- | * | Lat. 
T14-..0|- 4125 | 32-2 [13-7 | | 69 | 6355 
2 | 18] 8] |36[33L | 141 70 |- 6444 
| 21.2.8] 12] |37 |340| 144] |. 71 | 65-3 
41 $377- 40 38 | 35-0 14.8 72. | 66,3 
5 | 4-0 | 1.9 39 | 35-9 | 152 73 | 672 
6| 5:5j-2-3| |40]368| 15.6 | |-74| 68.1 
Hl 6.41 2.7 | |41]37-7 | 160: | 75| 69-0 
8]7.4j 3.1] | 42 | 38.6 | 16.4 76 | 69.49 
91] 8:3] 35 43 | 39.6 | 16.8 77 | 70-9 
11.221 39] EET ESPE 
11 | 1O.I | - 4,3 45 | 41:4 | 17.6 "TS JS7 
12] 11.0] ' 4.7 46 | 42.3 | 18.0 80 | 73.6 
13 | 12.0] 5.1| {47 | 43-3 | 18:4 | 81 | 74.6 
14 | 12.9 | $5 48 | 44-2 8.7 | | 82]. 75:5 
15] 13-8] 59 | | 49 | 45-1 | 19.1 83 | 76.4 
16'| 14,7 | . 6.2. | | 50 | 46.0 | 19:5. 84 | 77.3 
171 15.6] 4.6| | 51] 46.9 | 19:9 85 | 78.2 
18'] 16.6 || 7.0. 52 | 47-9 | 20.3 86 | 79.2 
i9] 17.5. 7.4 | | 53] 48.8 | 20.7 | | 87 | 80 
20] 18.4 |. 7.8 | | 54| 49-7 |21-t] | $5] 81.0 
21 | 19.3" 8.2:] [55] 50.6 | 21:5 89 | $81.9 
22 | 20.2 | 8.6 | | 56] 51.5 | 21.9 90 | 82, 
23\-21.2| 904. | 57] 5244 | 22:3 o1| 83.8 
24 | 22.1 "_ 58 | 53-4 | 22.6 92 | $4.7 
25 |23.0|' 9.8] | 59 | 54-3 | 23-0 93] $5.6 
 |26 | 23-9,| 10.2 60 | 55:2 | 23.4 Þ. j +94] 86.5 
27 | 24.8 | 10.5:| |-61] 56.1 | 23.8 95 
\ 28-[ 25.8 | 10.9. | | 62] 57.1 | 24.2 96 | 88.4 
29 | 26.7 | 11,3 63 | 58.0 | 24.6 97 : 
1 30 27.6 | 11.7 64 58.9 25.0 | "| 98 
131.1 28.5 | 12.1 | | 65] 59.8 | 25.4 99.| 91. 
132 | 29.4 | 12.5 66] 60.8 | 25.8 100- 
33-| 30.4 | 12.9 67 | 61.8 | 26.2 2209\Þ-184.1 
3431-3 | 23:3 > | $2 [52:5 26:6. þ -| 300'[ 276.1 
_ Dep. " Lat. | S D.p. Lat. | 5 | Dep. 
S167 beg | | SI Dg FS | G 


. 


PE The Sca-man's }Izactice. - "jy Zi 
”4 24 Deg, k S | 24 Deg, -| S 24 Deg. ih 
= | Lat. Dep Lat- ep. _ | Eat. | Dep. WW; 
T] 9|-4| |35|320|142 69 | 630| 28.1 FR 
] 2 | 1.6 8. | 36] 32.9 | 14.6 70 | 63.9] 28.5 WEI 
| 3] 247 1-2: 37 33.S | 15.1 71 } 64,5 29.9 I \| 
| 4| 3-6 | - 1.6: 38 | 34+7 |. 15:5 74 | 65,8 29.3 | Li 
| 1-5] 4-6 |. 2-0 39 | 3595 | 15-9 73 | 66.7] 29.7: "LR 
| R. 3-5 2,4 40 36.5 10.3 T3 67,6 30.1 hl 
of ; "7 6.4 2.9 41 37-4 16.7 75: 68.5 30:5 [1 
| 8] 73] 32| [4235.4] 17-1] |. 75 | 69.4 | 30.9 Hil 
' J 9] 8-2] 3-7| 143 139-3] 77:5 77 | 703] 31:3 nk 
| [ro 9] 47] [44 [42:2] 179 |, | 7B] 712] 317 | 
| 11 [100] 45] [45 | 411] 183] | 79| 72.1 | 321 4} 
12 | 10.9] 491-1] 46 | 42.0 18.7 80 | 73.1 | 32:5 fl 
13] 11.9 | 5-3 | [47 | 42-9 | 19-1 | 8t | 740 | 329 91h! 
| [14]128] 57] |48]43-8] 19.5] | 82 | 749 | 33-3 Dl 
| i5 [137 | 6.1] | 491-448] 19-9 | -| 83 | 75.8 |- 337 [ti 
16 | 14.6 | 6-5 | | 50 | 45-7 |.29-3 84 | 76.7.| 341 bit 
+] 17] 15:5| 69 | | $1] 46-6] 20.7 85] 77.6; 345. "ll 
| 18 I 6:4 9 +3 T2 | 4745 | 21:1 Wi: 78.5 3449 190 
i9 | 17.3 | 7-7 | 1 53 [48-4 | 21-6 87 | 79:5 | 353 bl | 
| [ao[183] 8x] [54] 493 [220] | Bf Bo4| 35.7 7 
| i2T} 19.2 8.5 55 $0.2 22.4 89 S 1,3 36.2 WK) 0 
22 |'20.1 1 9.0|. | 56 | 51.1 22.8. 90 | 82,2 | 36:6 
| ; 52.1 | 23. 
x 
| 
| 
| 
| 


— —_— M4 


7% _ The $ca-man's Paaetice. 
{94 25D || 25D% || = |. 
"E | Hers] 11: 
il 2] 9: > 644 | 354.317 14.5 6p i 
2 |. 1.8; 8B] |36|326] 415-2]. | 70: 
; 3 | 2.7, I-3 | 37 335 I $5.6 71 | 
4] 36| 1-71 [38 [3444] 16-11 1721 
ſ-S. 4.5 {| 2.1 39 335-3 I6.5. 73 : 
! 6 5.4 | 2.5 40 26.2 | 16.9 | 74 
 } ol 63] 301 [qilz7-21173]| | 75 
{ & | 17-24 344 a2 | 38.1 | 17-5 76 
9] $:14- 3:6 43-| 3940 | 15,2 T7: 
x0 £11242: 144 998] 2264-1 £785 
111100] 4.71. | 45 | 40.8] 190 | | 79 
. | 12 | 10.9 | 541 | 46 41.7-|'3945 80 i 
| 13 [178] 55] 4.47 | 42:6 | 19495], | 81 
1144} 227] 59} | 48 | 43+5 | 2043 32 
| 1544 13:6 [16-3 [49] 444] 297 | | 83] 
16] 14-5] 684 | 50] 45:3] 211 || 84 
47 | 15.4 | 7-2 | | 51] 462;| 216 8 
18.] 16:3']- 746 52] 47.1 | 22:0 86 


_— pickle — | 34 ——_— — — 

| 21 | I 9.0 | S 9 55 49.8 232 89 

22 | 19.9 | :943 56 |.50.7 | 237 90 
. 97 4 


Whit'! 133 | 29-9 | 14.0 | 67 | 60.7 | 28.3 f'-| 200 
ll 34 | 30.8 | 14.4 | |68þ61.6 | 28.8} | 300 
0 | S-1 -65, Deg," | * 5 t65 Deg. |S 
_ | RIC ions EE EE TIES: 
DUIEN. | 5 | 


| | By $5 | 
© ww np ww | *W(q 


_—_ id i IS 


S| 
Eft 


. |. 


+ WV Vo 0 D My 


>| 


0 OY YI DADS 
V9 OS OA NW © 
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9.2 


— 


. 
k 
F 
j 
, 
by 
- 
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= 
L - 
: P _ « SE oem ne et ee 
— TY. ——g__ —_ . WA 
-- _—_ - a _ - — _ v . - - 
z-n. 4 — — | ——__— -_ , - —— ”” tn <4 ir : 
——————_ -—— - ——_———— *— —-——— — => dhd— a» _ — « y + - > ad 
"= = —_ y_ "A _ - - ”- . ” Wn. Pw s =, MY \- = af” a o7 
- "——_ 4 _ —_- - . & wn -* Pa — Cay = Care dos _—_ —_— _—_— _— 
"2 — -— PIE — - —”— C—_ FG - 
3. .ad, 4 _ dy _ IE In - - 
ton ny oa . y== - - A—_—_— pn 
_ —_ w 
/ — —_— = _— = = — —-- 
— ——m—m_  —_ 9 — 
- RI ——_—_ =——_—_— ———_ _ TD IEEE,  ——_— "al 
D — - - — ” > m_—_—_————_— — en re een — - —_—— - _——_ - a —_y— ag _— 
#4 w_ _ — — - —_ : 
- —_— g # 
ROT - m_—_—— 
\ . -- c_— $_- * , 


LEI REE- 
"SI-LCI ENDED 
ho 


_—_ 
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tt. lit. 
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oh 
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F172 
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820 
| 
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$57: --; The Sea-man's Þactice. Y 
| 91-27 Deg. | | | 27D | | & | '., Oe 
[> | —— 20) 8 TRL 1} BEL. Cat, | Dep. | 
© | Tat: ep =o Lat. Dep _ Rx: 90 | 
LEST: i84-t 5 | 31:2 | 15-9.| | - 29] 61:5] 31:3 $ 
& 4 8. :- 36 yy 1643 ; 70.) 62:4 |: 3 F.8. | 
7 4 [2h [13-4.]- 37,1330 [16:1 77 | 93-31. 33-2]. | 
[--4|"3.6 | 1:8 [+ 38.| 33:8 | 17.2 |. | 7= phy 327 + 
I $1 4s 23 139347 17.7) | 73 | 650f 332] | 
- 1-3 | 247 40 | 35.6 18.2 | 74:1 659| 33:6-| 
5-1. 6,2. 32: 41 | 36,5 | 18.6 75-] 6648. | 341] Þ 
i 81 7.11 36: |.42 [-37-4 |.191-| | 70-| 677 | 345 | | 
'.ol $0 | 4k |. | 43-|-38-3 | 195 | Th 68.6] 350 | 
110] 8.9] 45] [44] 39-1 20.0 || 7%) 69:5] 354] | 
1; 9:8-| 5.0 | | 45 [401 | 204] | 79] 70-41, 359 |. 
M2: 10.7: | 5:4 46 | 41.0 | 20.9. oO] 7143. 363 
13.4 11.6-| 519 47.1 41.9 | 21:3 81-] 72.2 | 36.8 
' I4:| 12.5. | 643 48: 42.8 | 21:8 82: 73.1-|. 37.2 
15:1 1354. | 6.8 |. | 49.| 43.6 | 222 83 1-73-9| 1377 | 
16.| 14.3 | 7,2-| 150 | 44-5 | 22-7 84. 74.8 | 381 
: 17 | 15.4 | 7:7: | 51 | 45:4 | 23.2 $5.1. 75-7 \ 38.6 


— ———_ —— — as - . _ —— — _ _ 
CN — - —_ —- - = — -  —_ —— 
= — ” =! © .— — _ —& - —— - _ 
- . 
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— —— > G0 CC—— — _ 
_ —— - 
OCD — 4 - — 
— _ - = jon ——_— — — n_ > . —_— A. ee, © ————_— -_ _ 
— — — — — — m—_ —_ _ _- — _ - - — _ _ 
_—_ =— = _ — _ -_ _ __ Sa _ % 
penal - —— 
— = — | — _ _ — — =_ — —_ — _ _— . _ —C —— — —_ _—_—_—_ = — _ 
— — — — —_— —_— ts —_—_— _ — pg — - — — — _ —_ — 
_ _ - - - mf _— — — — —_— — = -— -- —_ _ — — — —_— .— = 
— = o w—_— — —_ _ 
. w - -2 — — — = — _ = - _ ———_ — _ — — __ _ 
- = _ = — o — E _ = Ms 
_ — — _ $4 _ —_— = ” — — WG _ 
— : 4 - = — - _ - 
_= — _ —— -- — — ——_ = " wk —KD % 
—_ _ . 
_ _ nn - ' 
eee ie Be a ee EEE EE T_T Ee I I EI CN _ = 
- —— —_— 
_—_— _ -———_—_ —_ L - _ _— w— - _ hang —_ —_ = _ = C = 
WM — = —— — — — — —_ — w—_ - — _ — — — OO Ot A on a 
O— — _ _ a — hem —— _ - 
— _ ide = = — — — EE I 
- — _ — —_— - _ — —_—— ——_— Cm gs — 
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19.| 169 | $8.6] -| 53] 47-2 | 241 87 | 77-5] 395 | 
20 [77:8 | 9.41 | 56| 48.1 [24:5 |- | 224.724] ee] - | 
24.1 18.7 4 9.5] | 55] 49-0 | 25-0 89 | 79-3] 49-44] 
22,1 19 I 0.0. 56 | 4999 | 25-4 9O 0.2 40-9 
"UN 23 1.29.5.| 20.4] | 57 | 508|259 | 1 91: 81 | 453 
| 1.24,| 2154 | 10.9. $S, 51,7. | 2643 92 82.01 41 
l 25. | 22-3 | 11,3 59"| 52.6 | 26.8 | | 93 | 82.9 | 42.2 
*4 26 | 23-2 | 11.8 60-| 53.5 | 27-2 | |. 94 | 83-7 | 42.7 
| 27 | 24.1] 12.2 | | 61 | 5443 | 27-7 95:|- 84.6 4391 | 
| 28 | 24.9.] 12.7 62 | 55.2 | 28.2 96 | 85.5 | 4346 
| 29. | 258 | 13.2] |.63 | 56.1. | 28.6 97.1 86.4. | 44.9 
| 301.267] 23-6; | 64-|57:0)29t | | £81 3731 4451} 
| | 31276] 14.1] | 65 [57-9 | 29:5 99.| 88.2 |. 44:9 | | 
|  32.| 28.5 | 14.5 66 | 58,8 | 30,0 x00.| 89.1} 45:4 
33 | 29-4 | 15,0. 67-| 59-7 | 39-4 | |'200-| 178.2. 90.9 
34 | 39-3] 15.4-| | 68 | 69.6 | 39.9 | © 300.| 267.3 1 136.3-| 
2 & Dep, Lat & | Dep, Lat. oy: Dep. i} Lat. : 
F i 63;Dcg +. | = | 2 63, Deg. | p = 63 Deg.. | | 
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Lat. | Dep- 
30.9 | 16:4 
31.8 | 1649. 
32-6 | 17.4 | 
33-5 | 19-8-| 
3444- | F8.3 
35-3 | 18.8 
36,2" | 19,2 

[37:1 [19-74] 
38.0 | 20.2 |. 
38.8 | 20.7 |- 

1 39.7. | 21.1 | 
40.6 | 21.6 
41.5 | 22.1 
42.4 | 22.5 
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| 44:14 23+5 
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459 | 244] 
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49-4] 26.3 | 
50.3 | 26.8 | 
-G1.2 | 27.2 
:52.1 | 27.7 
53.0 | 28:2-|. 

:1:53:8.] 28.6 
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7 | 391+] 3155 
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32-4 | 17.9 
1 33.2 | 18.4 
34.1 |18.9]. 
35-0 | 19.4 
359 | 19-9 | 
1-30.7- | 20:3 
37.6 | 20.8 
38.5 5 | 21:3] 
39.4 4 | 21.8 
40.2- | 22,3 
| 41.1 | 22.8 | 
42.0 | 2343 
4249 | 237 
43-7 þ24-2 
\ 44:6 | 2447 
45-5 | 25-2 
46.4. | 25.7 
47-2. 20.2 
; 48.1 | 26.7 
49-0. 27.1] 
49.9 |] 27.6 
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51. 6 | | 28,6 0- 
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i [- 2.74 rof | 36 | 31.2 18.9] | 70] 690.6| 35.0 
|. 2.6] 5] [371320] 18.5] | 72] 615] 35-5] 
3.5 201] |38j32.9] 190|'| 72] 62.3] 35.0 
| 43 2-5] [39 133-8] 19.5] | 73] 63-2| 36.5 
* >| 6]-5-2 | 3-0]. $42 ]34@ [.20.0| | -744, 641 [':37-0 
BIS | 4T | 35-5 | 20.5] | 75] 649] 37:5 


42 | 36.4 | 21.0 76 |. 55: 
1 43 37-2 | 21:5.) 77 66.7\ - 38.5 
| 138.1 | 2240 78 | 67.6 | 39.0 
454] 39-0 | 22-5]"| 79] 684] 39.5 
| 46] 39-8 | 23.0 | | 80] 69.3 |, 40.0 _ 
| 49.7 | 2345 381 j 70.2 40.5 | 
48 | 41.6. | 24.0 B21] 71.0]. 41.0 
| 4244.| 24:5] | B3{ 71-9], 41:5 
4343 | 250] | 84] 72,7| 42.0} 
51] 44-2 | 25-5] | B51 
8] |. | 524 45-0.| 260] | B6| 74.5] 43.5 
|. 119 16-5] 9-54*133] $59 1265] | B71 7531, 43:5 
| o| [54] 46.8| 27.0} | B8| 76.2 | 440 
| 21 |] 18.2 | 10.5 | [55] 47-6 [12745 | B89 | 77-1] 445 
| [22] 19.x |. 11.0 56] 48.5 |28.0| | g0{ 77.9] 450] 
23 | 19.9 | 11-5! | 57] 49-4 ||28.5| | gr | 78.8 | 455+ 
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Þ4 : .-The Sea-mar's 7s Pantice. 
'& |. -37- Deg. 1-, Sj 34 Deg. \_Q 1.31 Deg. - | | 
= | —— OA Ro mapanrtir —auagh | —_ ; 
| | Lat. | Dep. | | © | Lat. | Dep. 1 Lat. | Dep.|' | 
| 1j-, 9] +5] J35|300]180] [69] 59.1 | 355 
--2:] 1-7 | 1-0] -| 36 | 309 | 18.5 70 |. 60.0] 36.0 NT 
\ 3] 2-6] 1.5] [37131-7| 19-1] þ 71} 609| 36.6] {| 
4 34. 2.1 38 32.06 I'9,6 72 | 61:7 37-1 | [ 
5 | 43] 2:6 39 | 33-4 | 20.1 |-| 73] 62.6| 37.6 | 
1]. $5] 5:1 | 3-1] 1491343 | 20.6 744 $344| 381| 
71 60| 3.6] | 41| 35-1] 21.1 751 64.3] 386 
| 8] 69| 41] [42|560|21.6]'| 76] 65.1] 3g. 
9 | 7-7 | 40 43 |.39.9 | 22.1 221 66.0 | 39.7. 


 416| 86]. 5.1] [44[37:7 | 22:7 78] 66.9] 4oz| 3 
45. 38.6 | 23.2] 1 79] 67,7 40.7. [A 


[11 | 9.4]. 5.7 

12 | 10.3 | 6:2 46 | 39-4. | 23-7 | | 80] 68-65] 412] | 
13 11-1] 6.7] | 47] 40:3 | 24-2 ot] 694] 417} - |. 
4 | 120} 7,2 | 1 48] 41.1] 24-7| |. 82 70.3] 42.2: | 
IS | I2:9.] 7-7} [| 49] 42.0 | 25-2} 83 | 7Tl.Il] 42.7] 
16 | 13.7 | 8.2] | $0] 42-9| 25-7] | 34] 72.0: 43:3. 

r7 | 14-6.] 8.8]. | 51] 43-7 [263] | 85| 729] 438] 
18] 15.4] 9.3] | 521] 44-6|268| | 86] 73.7] 443: 


'19|163| 9.8] |53] 45-4| 273] | 87| 746] 448]. 1 | 
20 | 17.1 | 10.3 | | 541. 46.3 [27.8 | | $84-I5401-46q3 1: 4.4: 
 21-| 18.0] 10.8] |55].47.1 | 28.3| |. 89 | 76.3] 458. 
| 22 | 18.9 | 11.3 || | 561 48.0 | 28.81 | 90| 77.1] 46.3] 
23] 19-7 11-8] 157] 48.9 | 29.4] | 93] 78.01 46.9 | 
.24 | 20.6] 12.4 | | 58] 49.7 | 29.9] | 92| 78:9 | 47.4 | 
25-| 21.4 |129| | 59] 50.6 | 30.4] | 93| 79.7| 479} | 

22.3 | 13.4 | |60| 51.4 |30.9 | | 94| 80.6] 48.4] 
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| The.Sea-man's INattice; 
| 1 &|j 32D | | &| 32 Deg |, | © | 32 Deg. | 
= | — 7] 0-7, nr | = i <—_ ns 
| 5, | Lat. Dep. Lat; | Dep. Lat. Dep 
I] 8.j +57 | 35] 29-7 | 18.5 69 | 58:5 | 36.6 
2 *y 1.1 | 1/26 | 30.5 | 19.1 | 70 | 59-4] 37-1 
4.93} 25} 2.6 37 | 31-4 | 19.6 71] 60.21 37.6 
| | 4 3:4 | 2.1 | '| 38 | 22,2 | 20.1 72 | 61.0.] 38.1 | 
F--'Y 4-2 | 2.6 39] 33-I | 20.7. 73'} 61-9 38.7 
6] 5-1} 3-2 | [40] 33-9 | 21.2 74] 627 | 39-2 
7] 591 3-7 | | 41] 34:9] 21-7 75 | 63.6| 39.7 | 
Bf 6.8 | 4-2 42 | 35-6 | 22.3, 76 | . 64:4 | 40.3 
g'f 7-6 | 4.8 43 ] 36.5 | 22.8 77 | 65.3 | 40.8 
of 85 IS 44 | 37-3 | 23:3 _78 | 66.1] 41.3 | 
'r1-| 9.3 | 5-58 | | 45 | 38.2 | 23.8 79 | 67.0 41.9 
| 'x2:j10.2} 6.4 | | 46] 39.0 | 24.4. 80 | 67,8 42.4 | 
| F3 11.0. 6-9 | 147 | 39.8| 24.9 8r | 68.7 || 42.9 
r4| 11.9} 7-4 | |.48| 40.7 | 25:4 82 | 69.5 | 43-4 
ro 12-7} 7-9 | | 49] 41:5] 26.0 | 83 | 70:3 | 44.0 
16. 13-6 | 8.5.| |.50| 42.4 | 26.5 | 84] 71.2 | 44:5 
17 | 1444 | 9$O| | 51] 43-2 | 27.0 -85 | 72.1; 45-0 | 
r$| 15-3 f 9-5 |- | 52 |'44-1| 27-5] | 86], 72.9 | 45.6 
| x9 | I6:H | 10.1 $3 | 44.9 | 28.1 | 8 | 73.8 | 46.1} 
{20 | 17.0 | 10.6 54 45-8 28.6 | Bs. 74.6 | 46.6 
21 | 17.8 | 11.1 55/1] 466'| 29.1 | 89 | 75-5 | 47-2 | 
22 | 19.7 | 11.7 56 | 47:5 [297] |. 90] 76:3 | 477 
23 V1g.5 1.2;2: 57'| 48.3] 30.2 | gn} 77.2 | 48.2 
| 24-| 20.4 | 12.7 |-| 55: | 49:2] 30.7] | 92 | 7860 | 49.7 
25 | 21.2 | 13.2 59 1.500 | 31-3] | 93] 798-8 | 49.3 
26'22.0:| 13.8 |, | 60; | 50.9; | 31.8 £ | 94] 79-7 | 49.8. 
27 {22.9 1443 'oÞ i "$1.7 | 32.3 | 95] 80.5 5042 | 
28'f 23-7 I. 4.0 | 62 ; 52.6 | 32.6 | 96 | 81.4] 50.9 
29 | 24.6 | 1543 63 | 53-4 | 33-4 } | 97 | $2.7 | 51:4 
30 | 25-4 |. 15-9 || $4. | 54:3 | 33-9 | | _95 | $3-T| 51.9 
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_ -The Sea-man's:JMNactice, 
S_ |. |.S | .33.D& |: 
'-| * | Lat, | Dep: 
29-4 | I9,I | 
| 30-2 | 19.6 
| 31-1 | 20.2 
| 31-9 | 20,7 
32+/ | 21:2 | 
33-5 | 21-8 | 
34+4 | 2243 |. 
.35+2.] 22.9 
*| 36.T | 23.4 
377 | 24.5 
138.6 | 25.1 
39-4.|. 25.6. 
40.3 | 26.2 
4I,I 20.47 
4149.] 27.23 |. 
42.8 27.8 Y 
43-6] 28.3 
. | 44+ 28.8 
46.1 | 30,0 |.. 
47-0.| 30,5 |. 
| 47.8. ZT.O 
4.847 31,6 
; 4943-|. 6 © 
59.3 
51.2 
'$2,0 
5-9 | 
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The Sea-man's Pzactice. 87 
Sj 34Deg, XL | 34Dcg. --(' |S 24 Deg. 
#| 75716. ÞF REESE] 
CS Lat.. Dep. Lat. | Dep NINE Lat, "Dep, 
r Fc 6 35 | 29.0 19.6 69] 57.2] 38.6 
8] 1:7-]--4:T; 36 | 29.9 | 20.1 70+ -58.0:þ. 39-1 
3-1 2:5 |: 1:7 37 | 30-7] 20.7 /l.| $8.8 | 39.7 
|' 4k 3.3-| 2.2:] |38| 341.5 | 21.2 72 | 59.7] 40.3 
5 | 41 | 238 39 | 32:3 | 24.8 33] -60.5 | 40.8 
6 5-0 | 34 40 | 33.2 | 22,4 7+*.16t-3}_ 41.4 
:7| 5:8] 3-9 | | 41] 34.0 | 22.9 73 | 62.2 | 4t.9 
.8] 6.6], 4.5 42 | 348 | 23.5 76. | :63.0'| 42.5 
9 7.5| 5-0 43 | 35-6 | 240 [7 | 63.8 | 43.1 
70 4-_ $33]: .5e6 44 | 39:5 | 24:6 78 | 64.7.| 43-6 
11] 9.1] 6.1] | 45] 37.3 | 25. 65. : 
-I2'}, 99 | 6.7 . 7 
13 10,5: {+3 
14 | 11:6 | 7.8 
I5 | 12.4 8.4 
16-| 13.3 | 8.9 
17 | 14.1]. 9.5 
18 j- 34.9 | 10.1 
I9 r5.8 10.6 
20 | 16.6 |-I1.2 


_— TE i. 
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$88, The Sza-man's Pactice. 
| &| 35D6 AR3 
£7 | Lat. hwy 
LU 14-7. 69 | 
2 | 2.5 es 
4.| 3-3 = 
5 f 41 33 
| 41-49 Tt] 
F. 94 $7 TS : 
| 0” 6,0. | 7.0 
I, 9 | 7 «4. T7 
10 | .B.2 "FR 
:F-3: 9.0 79 
| 1214 9.S | 80: 
13} 10.6 | 8x 
T4 | 115 . 82 
1151 12:3 - 83 
1, 16 13.1 4 
; 17-1 13,9 ; 85 | 
18.4 14.7 8g 
19.4 15:6 57 
20 1 644 88 
2.1: |" 17.2 © 
22. 18,0 90. G 
23 | 18.5 91 
24. | 19.0 92 5. | 
25: | 2045 93] 76-2| 53:4 | 
26 | 2T« 94\| 77-01]. 53-9 1 
27 22.1 95 | 77:8] 545 | 
28.| 22.9 96'| . 7846: 55.1 ; 
29. | 2397 | 97 | 79-5] 55.6 | 
[30 24:5] 174 98| 303 | 562] | 
31.| 25 4 99 | $1.1 | 56/8 j 
-  |33| 262} x00} 'Brgf 57.4 | 
33.1 27,0 9 | 200 163.8 | 114.7 
34] 27.8} 19. 300 | 245.8 | 172.1 | 
Dep. | At | Dots | Tat. 
2-1, 55.Deg,. 4.4 $5,Deg-. | - j:- 


: The Sea-man's Practice. $9 
E| . 36 Deg, - = | S220 36Deg, | Z x 35. De, 
1. | Lat. | Dep. LI Tat, | i | Dep, | Lat.. | Dep, 
.14 --8]- 6]: | 35 | 28.3 | 20.6 69 | 55.8.| 426, 
01.101 13k 36 | 29.1 | 21.1 79'1. 56.6 | 41.1 
3.| ,2-4 | - 1.8 37 | 29-9 | 21.7 71 | 57.4 | . 41.7 
4 | 3-2] 243 38 | 30.7 | 22.3 72.| 598.2 | 4243 
5| 40] 2-9]. | 39 | 31-5 | 22-9 73.| 590 | 42.9 ' 
61.48] 3-5] | 40 [32-4 ]23-5]| | 74+], 59:9] 43-5 
7.1 $97]. 418] | 41 | 3342] 24-1 75.| 00.7 | 44-1 
8| $95] 47] | 42 | 3491247 | 76 | &L:5 | 4447 
9 | 7-2] 53] | 43 | 34S | 25-3 77 | $23 | 453 
269 31-1-38:) 144 | 360227 |: 221-247 7 998 
1t.] 8.9 | 6.5'] | 45 | 36.4.| 26.4 79 | 63:9 |. 46.4 
12] 9.7.] 7-0 46 | 37-2 | 27.0 S0.| 647 | 470 
13-1 10.5 | 7.6 47-1 38.0 | 27.6 | | 31] 65.5,| 479.6 
14.1 11:3 | 8.2 43 | 38.8 | 28.2 | . | 82;] 66.3 |. 48.2 
15 | 12.1-| 8.8 49 | 39-6 | 28.8 83 | 67.2 | 48.8 
16 112.9] 9.4. 150] 40:4, 29.4 | $4 | 68.t |. 49.4 
17 | 13.8] 10.0 | 51 | 41.3 |30.0| | By | 680 | 56.0 
48 | 14.-6-| 10.6 | .|,52 | 42.1 | 30.6 | | 36 |. 69.8 | 566 
19 | 15.4 | I1.2 531429 | 3Zl.t}- | 87:]: 70.64 51.1 
| 20] 16.2 [11.8] | 541437 j 31-7] 88| 714] 517 | 
2F}'17.0.| 12.3 | 55 1-44-35 | 32.3] |. 89 | 720|- 52.3 
22.|] 17.8 |'12.9 56 [45-3] 32-9] |,90| 728] 52:9 
23 | 18.6 | 13.5 | | 57 7 33+5 | gr | 73-6] 5355 
p : | 58. | 46.9 4 ; EI 
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: The Sea-man's Practice. 


S 37Dg 4 | 2 | 37D || || &| _37 Deg | 
S| gantry 1: = | m——_—— ; —o _ : 
* | Lat.. | Dep. Lat, Dep. BE: Lat.. | Dep. 
4:18:16 35 | 27-9 | 21.0 69 | 55-l-|.- 41.5 
{-2.| 1,6] 1.2 36 | 28.7:| 21.0 70:|. 55-9 | -42.1 
3] 2-4 |-1:8] | 37 | 29.5 | 22:2 71 | 56-7 |- 42.7 
4-33] 2:4 38 | 30.3 | 22.8 72 | 57-5 | 43-3 
$5] 40|. 3.0] | 39 | 31:1 | 234 73 | 55.3] 43-9 
6] 48.]- 3.6-} | 40 |3Ek9 | 24.1 | 74.] 59-I | 44.5 
7 | 5-61] 4-2] | 41.1] 327 | 247 75 | 39-9 | 451 
8] 6.4 | 4.8] .| 42 | 33-5 |25-3|. | 78]:00-7 | 457 
9| 7-2-| 5.4] | 431343 [25-9 | | 77 | -91-5 | 46:3 
10.|. 8.0-] 6.0 44 | 35-1: [36 7s 62.3 | 46-9 
.1ij 8.8] 6:6] | 45 | 35.9 [271 © 79 403-0] 47-5 
12 9.6] 7.2] | 46 | 36.7 | 27.7 80| 63.9 | 48.1 
13. | 10.4 | 7.8] [47. | 37-5-28.3. 61] 64.7 | 48.7 
14 |. 11.2 | 8,4. 48 | 38.3 | 28.9 82 | 65.5 | 49-3 
15 | 12.0-|"-9.0 |. | 49 | 39-1 | 29.5 83 | 66.3 | 50.0 
16'| 12.8-| 9.6 | \ 5O | 39.9 [30.1 84.] 67.1 | 50.6 
I7 | 13.6.| 10.2. el i 40.7 | 30.7 By | 67.9 | $51.2 
18] 14-4 | 10.8 52 | 41.5 | 31:3 86.| . 08.7 51.5 
19 | 15.2 |:11.4 |. |:53 | 4243 | 31-9 87 | - 69.5 52.4 
20| 160 [129]. | 54 | 43-1 | 325] | 88| 703 |: 53.9 
21] 16.8 | 12.6 \ '55 | 43-9 133-1 39 |" 7l.L| $3.6 
22] 17:6 | 13.2 | | 56 | 447 | 33-7] | 90 | 719] 54:2 
23 ] 18.4 | 13.8 57-1455. | 34-3 g1] 72.7.1 548 
24] 19:2 |14.4 | | 58 | 4643 | 34-9 92 | 73-5] 55-4 
25.| 20,0 | 15.0 59 | 47.1 | 35:5 93 | 7443.1 56.0 
26.| 20.8 | 15.6 | |} 60 | 47.9 | 36.1 94 | 75-1] 56-6 
..27.] 21.6 | 16.2 61] 48.7 | 36.7 95:1 759.1 57-2 
.:28 | 22.4 | 16.8] | 62 1.49.5 j-37-3] | 96 | 767 57-8 
29] 23-2 | 17.4 63-1 59-3 | 37-9 97 |' 77-5] 58.4 
30 | 24.0 | 18.0 64 | $i.1 | 38.5 | | . 98 | 78-3] 59.0 
|-32'] 248. 18.6 65.1-51-9 | 39.1 |. | 99.|. 79-1}. 59.6 
1:32] 25.6 |-19.2 66 | 52.7 1.39.7 |. | 100]; 79.9. 60.2 
33-Þ 26:4 [19.8 | © |. 67-4 $3+5-4 440-3 | | 200] 159.7] 120.4 
:34-] 27.1. 20:4 68 154-3 | 49.9 300 | 239.6 | 150.5 
5 Dep Lat... =E Dep. { Lat: | | | ] Dep. |} Lat. 
=1. 53 Deg S153 3 Det [ "i [-- $3: Dep 
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The Sea-man's Practice. o7S 
fe _38-D& i 1 Bt 33 Deg | El 38 Deg.. +. 
"$1" Lac, | Dep; by Lat. | Dep. Gb EMC Dep? 
F? $| - 9 35'| 27: 27:6 | 21.6 |; [7 69 54:45] 425. 
1-2-1 - 1-6. 1-3: 36.| 28.4:| 222 70|. 552]: 43.t 
3| 2:4: 1-8 37 |29.2 |-228 "71 |. $549]. 437 
| 4| 3-1 | 2.5] |38|29.9.]234 | | 72. 56-7] 4493 
5 |. 3-9] '351 39-1 309-7] 240 |.] 73 |- 57:5]. 45-2 
6] 47 | 37 49 | 31.5 | 246 | |. 74Þ 55:3. |: 45.6 
7\ $5:5:| 453 41 | 32:3 |.25-2 | |: 75 |--59+L-|> 46.2 
$8] 6.3] 49| | 42| 33-1 |.25-9-]- |. 76 | 59-9 | 45.8 
8-1. 7-1 |- 5-5] 1:43 | 3359 [[265 77 | $0.7 | 4744} 
:10| 7.9| 6-2 | 1441347 | 27-1 78 61.5 45.0 | 
rt. | 8.7 | 6.8] [445] 35:5 | 27-7 79 |. 62.2 | 48.6 
12 | 9.5 | 7:4-| [46 [3642 | 28:3 | 80 | 63-0 |. 49:3 
131 102 | 8.0 47 |-37-0.| 28.9 | 81 |. 63.8 |- 49.9 
14 | 11.0-| 9.6 48] 37.8 | 29.0 82 | .64.6-| 50.5 
*15 || 11.8 |.9.2 49| 38.6 |-30-2 83 65.4 | 51.1 
16 | 12.6. 9.9 5 |.:39:4- |. 30.8 84. |. 66.2 | 51.7 
17 | 13.4 | 10.5 '51'| :40.2.| 31.4|.] 8541. 67.0. | 52:3 
£18 |. 14-2 | I. 52 | 41.0 | 32.0| | 86 {| 67.8 |. 53-0 
. 19 |. 15.0, | 1143 53 | 41:8 | 32:56 87 1.,68.6 | 5346 
20.| 15+8 | 12.7 54 | 42-6 | 33-2 v8.1 69.3 | 5442 
21-| 16.6 | 12.9 55 | 4343 | 33-9 ||: 89 |-.70-1 þ- $4:8 
22 | 17,3 | 13.6 | | 56 | 44-I | 34-5 90 | 70-9 |. 5544 
23 | 18.1 | 14-2 57 | 449 | 35-1 | gt | 71.7 6.0 
"24 18,9 | 14-8 | | 58] 4547 | 35-7 92 | 7245| 56.6 
25 | 19.7. | 15-4 | 59 | 4645 | 36:3 93 | 7343 | 57:3 
'26 | 20.5 | 16.0 | | 60] 47.3 | 369 94 | 74-1 | 57-9 
27 |. 21.3. | 16.6 61] 48.1 |-37.6 | | 95 | 749:| 55:5 
28 | 22.1 | 17.2 62 | 48:9 | 38.2 96 | 75-6 | 59-1 
22. 9 49.6 | 38.8 : 6+ 7 


—_ 
— = _ FB. 9 < == —— = 
LEESIT <4. FI os th P = am_— - —= S: = —_ 
 — — — — — — —- —_—_— hy = = > —_=— — - - . 
I - Mn _ _- x ” - 
ro ". » > .- _ = "91 


: = - 
ao — wo te 
a  _ yp Prey PR 
= - 
— ——— 2 


3” 


Ch The-$e2-man's Puctice. 


.-- "T7 | ND j:- -Y- 
EZ 291 (E20<.| |Ej 
NS Lat. L Dep, | Lat. | Dep. 
1.2:1-- $4. 6] [35 2272 220 69 To 
2. 1,6: T3 p 36 28.0 22.6 70 - + 
3] 23-79] [37 | 28:7 |23-3| | 71] 55: 
4] 3-r|' 2.5} |39.; 29:5 | 23:9 72: 9 | 
-5] 3-9 | 3-1} | 39 | 30-3 | 245| |- 73 |. 5%. 
61,47 | 348 | 42] 31-1] 252] | 74} | 
7.1- 5:4 | 444. | | 41] 31:8 | 25.84 | 75]: 58: 
SB. | 6,2. 5.0 |- | 42 | 32:6. |-26.4 | 70 |. 59s 
9 | ,70  5-T] 1 43 1 33:4] 27-1. 77 | 539-9] 
10. : 78 ' 6:3-] | 44] 342 | 27-7 | 78 60.6 | 49.r | : 
it 85] 6p} [45] 35-0| 283 || 79| 61.4f 49.7 [T2 
KS 93 | 7-5 | | 461:35-7-| 28:9 | :|: 80 62.2] 50.3 | : 
43, 1,10.L | V8.3 |: * 47 1.36-5- 29.6 | BE 62.9 Þ ' Jl.O | ' 
14 |109-1.88| 148] 37.3 |302| | 82 | 63-7| 51.6 1:3 
15 II,&} 9.4 || 49] 38%. | 308 83 | 64.5 | 52.2 
16 | 12.4 { x0.1 Fo |. 38.8, || 31.5 .65, 2; : 
17 | 13-2-| 20.7 JI | 39.0 | 32.1 | : 
L8 | 14-0-| FI.3 52.| 4044;| 3247 ES | Þ 
19 | 148 | 31.9 $3 | 4142'| 3344; | [2475 
| 20 {15-5 12-6 Þ 154]'41.9 | 340:|' K E-15 
| 21.þ 16.3] 13.2 | | 55] 4257'| 3446 3-3 
4. 22. | 14-1: 13-84. | 56i| 4355 | 352 | | BE 6 
2317-9 Þ14.5% [57] 4443 | 359 | [38 
24 t 18.6-f 15.1 | 58:] 454. | 365 | Bk: b- 
25119-4157 | | 591] 4548:[4374T [5 | | 
; 2:0: *2Q.-2-|16.4:-| | 60:] 46,6 '374S; b'D | 
274 21-Q 117.01 | 61114744. |384. | 
 2& (21,7 [17.0 02; 482 3940; | | 
I 29} 22.5-þ 18.2 63; | 48:9. 153946: þ | 
| 31 | 24-L-F 19.5: |.65 F-5635| 409, | | 
| 3% | 2449-2041 |'-1 06 FS; F4lcs; | || ' 
33-1 25.6.5 20,8 (62 :59et | 442021 Þ | | 
| 3.4 26.44 24.4 68 £9248 4a: » 
] 7 : Dep. Tar, HE "Dep. [- "Ears 5 F- 
= EE} gf = | 
Wa Sh Deg,  IÞ 5 Des» as of & |. 
IO TI ores - w_ h | 
1. 


——_—  ——— - — _ —— 


— — — — 


The Sea-man's ÞPactice. 


93 
2] <Ps_|| 1 4a || 2 | £s_ 
FS Lat. | Dep, | | © | Lat. q Dep. | | © | Lat. | Dep. 
Il. ov we 35 | 26.8] 22.5 . 69]. 52.9 44-3 
2 I.5 I.3 36 27.0 23,1 | i - 70 52.0. 4.50: 
31 2-3] 19] | 37 |25:3] 23-8 71] -54-4 | 45.6 
4{\ 3-1] 2.64. | 38 | 29-1 | 244 - 72] $5.2 | 46,3 
5]. 3.8] 3.2] | 39 | 29-9] 254']-.|| 33 455-9 469 
61. 4.6.| 3.8 40 | 30.6 257 | 7$: 56.7 47.6 
7| 5-4] 45 41 | 31.4 | 29:3 75]. 57-4 | 48.2 
8] 6.1] 5.1 42'| 32:2 | 27,0 76 | 58.2]. 48.5 
| 69| 58| |43|32.9|27:5| | 77] 590| 49-5 
| 77 | 6.4] | 44] 3357 20.3 8 59-7 | 501 
n| 34] 711 |45|345|289] | 79| 60.5] go 
i [124 9-2 | 7:7 p : 


% 
"4 waa Cate MES ce 6 ts th 


94 The Sea- matn s _ | 


| 
£ TY [: S|-£ 4 TY | ' |'S ES | . 
":1-Lat.: Dep: abies F Lac { Dep. ; Dep. 2 VE | Lat, - | Dep. © 
14 8&2 7Þ | 35 26.4. 22:9 |" * . | i; 
| 2] 1-5-1379 36 | 27.2 23; 6 Ba | 
34 2.3] 2.0]. |37|279 1243| 
| 4 3.0 .:*2.,60] 38 287 24-9. 
5 38] 33 | [391294256] 
" 6] 4-5 :3.95] [140] 30:2. 26:2 |-: 
| 7 | 53:14 46: | 411309 [269 
8]. 60 |: 5.2 |. | 42:]-31.7: |-27+5 
9| 68 | 5.9] | 43 | 32:4 Eab-cag 
10]. 7.5] 6.6 44 | 33-2 | 289 | 
Tim 83] 7.2 | 451339 | 29-5 
I2 | 9.1 7.9 \' 46 | 34+7 | 30-2 
13} 9:8] - 8.5 Al 35-4 | 30-5 
14 } 10.6-|” 9.2 45 | 36.2 | 31.5 


1 15} 11:3:| 9.8 | | 49 | 36.9 | 321 
þ '10.5'\ 1 50 | 37.7 | 32-8 

| 17.1 12.8-] 11.2 \ | 511 38:5 | 33-4 
IS | 13.6 1-141,8 | |,52 | 39:2 | 34-1 
| 19 | 143-1225} | 53] 400 | 34-8 
20 | I5.1 |'13.1- 54 | 40.7 354 
2r } 15.9.1'13.84 | 55 | 41.5 | 36.1 
22 | 16.6. | 14.4 56 | 42.2 | 36.7 
23 | I'7.4 | Iy.I| 97 | 4300 374 
8.1 . 4:50 4.43.8'| 38.0 

.25 | 18.9-] 16.4 |: 59. [-44+5;| 38.7 
26 | 19.6 | 17,1 |: 1/60 |-4533 139.4 
| 2044] 17,7- 61 | 46.0 | 40.0 

28 | 21.1] 18,4 62 | 46.8 | 40.7 


——_— 


V 
mA 
_ 
Ld 
— 
_ 
JI 
A 
CO 
Þ 
AJ 


[30123-61197]: | LE pag 200 
31-| 23-4-| 20:3 65 [-49:0 [42:6 
32 | 24-1;| 21,0] 66 | 49.3 [43:3 
33 | 24-9-| 21.6 | *| 97 | 59-6 | 43-9 
T& Dep. Lat. | - Dep. | Lat. 
'S| 49 Deg, | | 5 - 49 Deg. | 


| The Sea-man's Pzactice., 95 ul 
q ———_— _—_—_—_—_—_ A = — t—_ _ _y | | = | — | wt : 
Lat, Dep. ge | Lat, | Dep. | 1:1 -1-b Lat. Dep. | j i} 
' | mms — — —— — - . — —— . | i | 


So 


+I O0'w +. O O'mnNw 


| 
cow | 
| 
L 


"© = 
A = 
S- 
=  —— _ 


nn I nt tO ES, 
Sho — ix © 
pa Sy —_ — - 
— = ” 


1.3].|35 | 26-7 |241\|>]j 70.].:52.0 | 46.8 
{2.0 |. [37 |27.51247|-]-71].52.7 |. 47.5 
"2.7 |.. |38 | 28.2 | 25-4 | | 72 | 53-5 | _ 48-2 
3-3] |39|25-0|26-1]. 1: 73 1..54-2 | 48,8 
4.0 |. |40| 29-7 | 26-8 [..]| 74 | ,55-2 | 4945 
47 41] 39.4 2744. | 17 75: + $5*# | $gJOa2- 
- 543:|- |42;| 312 | 25-1 ]-:]| 76 4.-56-4 | 509 
6.0. 2 43: 3 L9 | 128.7 I þ 77 1+57+2 |, $145 | 
6:74 | 44327 1 224 [1.1 1_78 4.379 | 5242 


- 


1D MH 


J.- 74135 [269 [234||(1; 6p1. 513] 462 
; 


—_—— 


= — = = — — -_ 
Z — - ; —_—_— bem - 


© wu ans wy 


- 
_— 7 


IO 


— 
—_ 
90 


oo 
®; 
> 
Q 
DI 
__ 
to 
=O 
. # "'O 
G9 
O 
\A 
\S 
wx 
A 
3 
—_ 


96 _ et: 05 _ The Jrtar ma. oa 


4 43Peg-- 1:1 | 43 Peg | | & | _43 Peg _ 
4 Lat,: "Dep: ]_ jt: * "Lat. Lat. | Dep. 115 | Eat. 4 Dep. 


B24 135 25.6; 23.9'|'1! 69 | 50.y'| 470 
157-147-136 26-3 * 24.5 þ 70] 51.2] 477 
[2.21.20] [37|270]2592| | 71] 51-9] 4844, 
| 2.7 | 138] 27-8] 259| | 72 | 52.6 | 49:1 
|. 139] 25-5|266| | 73] 53-4] 498} 
ji | 40] 252 [27.34] | 74]- 54-1] 5045 
Jo 141: T9 28.0, i1' 757 54.8} 561 


7 Y 
+ © 
þ v5 


_ 
= 
i 

_ 


Qx:; ©S 
Ty, 


| ph » . 
CA. 0 SY mn 
1 


CO mÞ OO mp 
4 
ww DD 

W 
Q& 
\A 
> 
oY 
A 
Ln 
CO 


5 6. views. | HO | 
Dd 
S 

CEESES 


1: | 44 32.2 | 30-0, | 78. 57-0 | 532 


1 29 32:9) Ld £1 a Bs +: + $7.8 | 33-9 | 
24. | 4613361 31-4,| | 80 | 58.3 | 54-6+ 

"951 891 147; 3441 $20'1'1. 811" 59.2] 55.2} 
ef 10.2] 95 |, | 481,354 | 387111 82. | 


| 
| 
| 
ITT 
| 
| 
| 


A; OP © 
| £9 60 
VV OowuOÞT/ 


' I 


\A 
Q 
oY 
© 
Vv 
20) 
OO 
tW 
\© - 
0 
Q 
_—_ 
CO 
Q\ 
4; 
=o 


17.5 | 16.4 | 1/58: | 42:4 39:5 | 92” 67.3 | 62,7 | 

19.3 17.07] | 59 [{43+1| 4632 | | '93] 68.0] 6344 

19.0 | 17.77 60 |'439. } 409 || 94] 68,7 | 641 

19.7 | 1844|+-| 611 44:6 [41.6 | 95] 69.5 | 648 

20.5'| I9.1 | | 62 [45,3 42:31 | 96 70.2 | 65:5 

| 29 | 21.2 | 1948:| || 63 | 6:1 ©4350 | I 97 | 70-9 | 66:1 

j 29 +2191 2015 |. | 64 [.456:3 23.6 Þ--þ 984 71.71 66.8 

1 [22,7 | 2141 16547-51443] | 99] 72.4 | 67:5 

2 [234] 2118 || 66 Þ:48:3 1.45.0 | [100'f/173.1'| 68.2 

$33 [24-1 | 2215 1 67. 049-0 [45:7 þ, [2001 746.3] 136.4 

;34 24.8 1232 s <| 691497 [.46,4 |. | 300. | 219.4 | 2046 | 

$28 Harg | | Dep. [/ Tat. \- | Dep, -] Lat. ' 
, AS oa tory , : —_ — = T. F '> — . 

Le 1.47 Deg. | S | 47 Deg, ' > ft 47 Deg. [ 

Re Eee eee RE 


| 31.4 293 77 156.3 | 5245 | 


md} 


— _—— — ——— _— — 


— — 


7 


1.00 OY AA ww Ho 


The Sea-man's Pyactice. 
a .” 


—_ 


= | 


1 
| P 


98 
eames - | | 
-S (450% [12] 45D {| &|..45 Deg. 7 | 
DP | ——— jj: | | OS er - RE ns | 
Ke At, | Dep- w_ Foot] Lat. ] Dep EY Lat, - Dep. | d 
34. 71.71.1351 2471247 || © 4335 | 55% & 
1:21, 1-4 |-.1.4 [1 364 25.4 ?541]: 1:72 |,495.] 49.5 - 
[3:22], 24:1 371264 [261] |'71 | 502'\ 56. |. 

"þ . 2:8], 2.8 28 | 26.8 | 26.8 72'| 509 | 50.9 C---- 

| 51-3:51.35|- 439 [273275] |:73| 51.6 | 359 f 

| 9.1:42.1 42| 1401283 12831.|.74 | 523 | 52.; B 
71:49 [49 |] 41 2909-12909 |,1:75 | 5310 |. 53.0 ? 
$1[-56.].5.6| | 42 | 29.7 | 29.7 79 4.:53i7:|. $37 
2.1. 6:41:54] | 43|304|304| | 77 +544:]. 5444 + 
IO |. 7.1:| 7.1 I: 2 =; AD 28 > — ÞJop lo | q 
IT{.7.8 | 7.8 451318 | 31.8 79 |. 5548]. 55.8 

112 |, 85. | 8.5 46 | 32.5 | 32.5 90'| -56.6 |. 56.6 Wow” © 

12-42 921-82 [2147 [33-2 [33.2 ||, 81| 57.3 |. 57:3 

(I#1-991.9.9|- | 4833.9 | 33.9 52] 580 | 58.0 
72 4206.1] 10.6 | | 49 | 34.6 34-6 63'| 58.7-| 58.7 
I6 | 11.3 | 11,3 1321353 | 35:3 84 | 59:4. | 59.4 Ents 
17.1 12.0 | 12.0 SI | 36.0 36.0 | 85 | 60.1 | 60.1 Ic 
18] 12,7 | 12,7 52 | 36.7 | 36.7 86 | 0.8 | 60,8 | 
'9 1 13-41 13:4] | 53] 375] 37:5 67 | 61.5 -:61.5 | 4 
20] 14-1.| 14.1 54 | 39.2 | 38.2 88 ny 62 .2 | [, 
21 | Ted 148 | 55 | 38-9] 389. 89 | 102.9" 6249. ti 
22 | 15:5.| 15.5 591396] 39.6| | 90 03:6]. 63.6 [4 
23 1 16:3 | 16.3 57 | 49:3 | 40.3 91 | 643} 64.3 Fo 
24 | 17.0 | 17.0 58 | 41.0 | 41.0 92 5-9 | 65.0 I: 
25 | 27-7 | 17.7 59 | 41.7 | 41,7 93 | 957.] 65:7 tl 
26 | 1 4 I 8.4. 60.| 4244 42.4 94 | 86:5 | 66:5 I 

27 I9.1 | 19.1 61 | 43.1 | 43.1 95 | :8742.]., 67.2. | | tl 

28 | 19.8 | 19.8 62 | 43-8 | 43.8 96 | 67.8 | 67:8. y 

p *9 [20.5 | 20.5 |. 1 63 | 445] 44.5 97 | 95.6 1.68.6 if 
30 | 21,2 | 21.2 64 | 4542-| 45.2 98 | 69.3 | 69.3 t 
31 | 21,9 | 21.9 65) 45-9 | 45.9 99 | 70-0] 70.0 P 
32 |-22.6 22,6 66 | 46.6 46.6 | | 100 . 707 * 707 
33 | 233 | 2343 67 | 47:4] 47-4 |. | 200 414.1 141.6, 

34+] 24-0 | 24-0 68 | 48.1 | 48.1 | | 300 Z12:1.0212.1, | 
'S Dep. Lat. = Dep. [ Lat | - [== Fe ot 
7 - 45 Deg. | 151 45. Deg Ds: 


__ _— — ———_ — 
———<— — — — _ 


The Sea-man's Practice. Ms - 14 
- Now for the form of ſetting down a Reckoning, althoughhe which 
is accuſtomed to keep'itin this manner, may happily by uſe and praQice 
diſcern how to order it in a better way than I can preſently prelcribe or 


- think upon, becauſe he hath occaſion often to conlider it in every parti- 


cularz yet in the mean time, I conceive it will be tit to have a Book in 
Folio, that is, two Leaves to a Sheet of Paper, and to keep the left fide - 
of your Book void, that you may- write therein all ſuch Occurents; as - 
you ſhall think requiſite. As namely, -the Winds, and the Points of 
the Compaſs upon which your Ship lies3 and what allowance you make 
for Leeward-way when you fail by a Wind ; the nuniber of Glafſes'or 
Honrs, or how many Knots.or Mites in-each Hour 3 alfo the Latitudes, 
which you find by Obſervation of the Meridian Altitude of the Stars, and 
what elſe you ſhall think remarkable. But before all this, the Title of 
the Voyage in theſe, or the like wordss, een ot HS 


The Fonrnal of our Voyage, intended by-God's aſſiſtance from S. 1. in the 
Latitude of 32 deg. 25 min. to the Coaſt of England, &c. 


Tho Right-hand Pages, or the right fide of your Book throughout, 
may by. Lines he divided into twelve Columns, .- as in the Example fol- 
lowing doth appear. In the firſtColumn may be expreſſed the Day, in 
the ſecond the Month, or at leaſt once in the top of the Page 3 likewiſe 
in the ſame ſecond Column, being large enough, Car Boe down the 
Latitudes; which you find by the Meridian Altitades of the Sun at ſuch. 
times as you make Obſervation. In the third Column the Courſe (the 
Leeward-way, if there be any Leeing allowed.). In the fourth, the 


- Variation of the Needle. In'the tifth. (having made allowance for the 


Variation) ſet down the Angle of. your Rhomb with the Meridian. In 
the fixth Column, fet down the diſtance in; Miles run upon that Rhomb. 
In the ſeventh, eighth, ninth and tenth Columns, the Northing or Sou- 
thing, Eafting or Welting, thereto anſwering, as you ſhall find it by 
your Table. Jn the eleventh, your Latitudes by Dead-reckoning. And 


- aſtly, inthe twelfth Column, you may at ſuch times as you think fit- 


teft, ſet down your Longitude from the place from which you firſt de= 
parted, -or the difference of Longitude from placeto place. 
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For an Example, We may frame a Reckoning between the twg 
places before mentioned 3 namely, from Summer. Jſiands to the Ti. 


24d, whoſe diſtance in the 'Rhomb we-have before tappoſed to be 


3299 Miles, as ſome Charts make it, and conſequently their diffe. 


| rence of Longitude 750 deg. 1 would not be underttood as if I aftirmed 


it to be ſo much, for F-ſuppole it is leſs. 1 was there indeed about 20 
Years palt, and ſurveyed it, and then kept a Reckoning both outwards 
and homewards, but 1 have loſt thoſe Reckonings long 1tince, and for- 
gotten what they. were, and in tnis caſe it matters not : for whether the 
Suppoſition be near the truth or not, it ſerves {ufficiemly to exemplity 
the Rule, thatbeing the end for which it is uſed. -But if their diſtance 


be 3299 ſuch Miles as contain only 1000 Paces in a Mile, ' the ſame be- | 


ing reckoned in ſach Miles, as we have before mentioned, namely, in 


ſuch whereof '60 make a degree of 2 great Circle, which, as we find, 


contains 6120 Feet in a Mite, their diftance will be little more than 
2695 Miles and conſequently, thediflerence of Lpngitude little more 
than 55 + degrees. Jad Sean 
Let us therefore ſappole the difference -of -Longitude. between thoſe 
two places to be 55 degrees, and their Latitudes-to be-the ſame as be- 
fore 3 namely, of the one 32 deg. 25 min. and of the other 5o degrees 
And let-the Courſes,” Diſtances, and other Obſervations from; Summer 
Iſlands to-the Latard be ſuch as befoxe. is fhewed, EET DTS. 


: The firſt entrance in this journal (which is the 20f þ.tlay of February) 
is ithus to be unflerſtood 5 namely, -that-from the time of ſetting/Sail 
(which weduppopſe fo be the; 19th of ; Febraary) till the poth day at 


Nbou; - the. Shjp Ties away, and makes her way good upqn the Noxrth- 


Eaſt and by Eat Pomt-of the -Compais-3--but-the Variation being 
8 Hegrees-to-the-Welkwards - (as. in the fourth Column appears) the 
Rhomb ppen whichdhr hath pun 15:fram the.North to-theEaliwards pn- 
5,—as 1sexpreſſtdan the, filth .Cplumnn "(it -is indeed-48 


+ feg. botahe#; deg.” we pimit, . as for tether” Circumtances not £0 
be; xepanded :)- jrpon-this Rhemb- the 4uns-7 8 Miles, -254n-the fixch 
Colomm appears;-andan{werable thercto,'] find in the Tabletbefore go- 


. ivg, tae Narthing to be 52 +} Miles, and the Eaſting 57-2, as here in 


the ſeveyth and {ninth Columns is expreſſed bby theſe Numbers i'522 
and 579! (for the firſt Figuye towargs the Right-band Gonifieth the 
tenth-part-of amile, the reſt miles.) Hence: then the Northing being 
52 miles; if that be added to the Latitude from which it is reckoned, 
namely, 32 deg, 25 min. it makes the Latitude here to be 33 deg, 
17 min. as in the eleventh Column appears. In like fort, the ſecond 

entrance 
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entrance being/the 21 of February, ſheweth that from the 20 day at 


Noon to the 21, ſhe:'made her way good upon the North-Eaſt by Eaft 


Point-'of the Compals but the Variation being-$ degrees Weſterly, the 
Angle:of the Rhomb, with the true Meridiau,” was from the North to 
the Ealtwards. 48 degrees 5 and'o failing 100 miles, the Northing is 


69+? miles, and the Eaſting 74 +3 miles; 1ſo that the Latitude is now 


34 deg, 24 min. and the like is to be undertiood. of all the reſt. 

Touching the Longitude expreſſed in the laſt Column, ' although-all 
2 Reckoning may be kept and fet down without it,. yet it is: of very: 
good: uſe 3 and how to convert the Eafting or Weſting; : (that is, - the 
miles expreſſed -in the Eaſt and Welt Columns.of your Journal) into 
degrees and minutes of Longitude, we will ſhew afterwards ; as alſo 
how you may ealily correct your Courſe, and'give the true Courle.or 
Rhomb, allowing the Variation. 


_ © But firſt to proceed with this Journal, :' Obſervitig the Meridian-Al- 


titude of the Sun upon the'234 and 24th.iof February, 1 tind:that my 
Latitude-upon the 24th is 39 deg. 36 min; whereas by Dead-Reckon- 
ing it is but 39 deg. 28 min- ſo the Difference is. 8 more Northerly : 


- But being well aſſured of the Latitude found by. Obſervation, I corre& 


the Dead-Reckoning thereby, which may be done by the Rule of Pro- 
portion; faying z NS 
As the Sum of the, North Column, 3125 Co. ar. 6.50515 


'to the Sum of the Eaft Column, 4300 2463347 
So the foreſaid increaſe Northerly 80 . © I,g0309 
to the increaſe Eaſterly, 110 2.0417 1 


That is,, 11 miles ; . for the firſt place towards the Right-hand is on- 
ly for the 10rh part of-a mile. - 


" The ſame may alſo ſufficiently be found without the Rule of Propor- 
tion, by the foregoing Table, -only- for looking there under the Degree 
upon which I have failed-z namely, under 54 degrees for 8 miles, or 
80 tenths of a mile; though I find not the ſame exaQly, yet I find one 
which is near it, namely, 82, and againſt it in the next collateral Co- 
lamn 113, which is 11 +} miles (being too much by +? of a mile, 
becauſe the other is too much by +33) 1 add therefore in the North 
iColumn of the Journal, 8 miles, and'the Eaſt:Column 11-miles and 
ſo whereas by Dead-reckoning, the Noxthing was but 304 +5 Miles, 
andthe Eaſting 419 miles 5 "now having corrected it by Obſervation, 
the Northing is 312 +£ miles, and Eaſting 430 miles. ' | 

In the like ſort, upon the 27th day,  1thould by Dead-Reckoning be 
Q 2 in 
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in the Latitude of 44 deg. 9 min. but by a clear and good Obſervation 
1 find my. {elf : inthe Latitude of 43 deg:.and 55 min, that is, not to 
much Northerly-by 14 min. therefore to correct.it, Lput in the South 
Column 14 Miles, or 140 Tenths, and ſeeing my Courſe was between 
the North and the Eaſt, and that I tind my ſelf to be le(s. to the North- 
wards, that is, more to the Southwards than my Reckcning 3 there- 
fore in probability, I am allo leſs to the Eaſtwards 3 that 1s, more to the . 
 Weſtwards than my Reckoning : but to ind how much, 1 look in the 
foregoing, Table for the Degree upon which I have failed, being from 
the North part of the Meridian to the Eaſtwards 60 deg, and under 60 - 
deg. 1look for 14 Miles, or 140 Tenths, and againſt it in the Column 
adjoining I tind 243, which I ſet down'in my Journal in the Weſt Co. 
luamn,- and fo ſubtracting the-firft from the North Column, the other 
from the Eaſt, I find that whereas by Dead-reckoning I ſhould be to the 
Northwards 273 +: Miles, and to the Eaſtwards 46 +7. Now having 
corrected it by Obſervation,” I find that from the 24 day till this time 
I have run more Northerly than 1 was by 259. +} Miles, and more 
EFafterly by 441 +3:Miles. | | | 
- But if your Courſe be near the Eaft or Welt, - it may ſuffice to corre 
it in Latitude only, as in the Example of the 8th of arch appears ; 
for in that caſe you cannot 'corre& the Longitude, but from ſome fur- 
ther,ground.. - | | Bs Bo | 
If there be any Current, you may note it, as It,1s done in that Ex- 
ample, following the 8th of March. Eon aty van 3 
Now if you would ſet down this Reckoning upon the plain or com- 
mon Sea Chart; Firſt, -if you defire to expreſs every days Account, 
you may begin from the 20th of February, and make a prick in your 
Plot that may be from. the place from which you ſet fail to the North- 
wards 52 ;-: Miles, and to the Eaftwards 57 +7; and fo will this Point 
be diſtant from the place of your: ſetting Sail 78 Miles N. E.. and almoſt 
a quarter of a Point Eafterly : then for the-2 1 Day you may make ano- 
ther Prick, which may be from the former to the Northwards 66: 4.2 - 
Miles, and to the Eaſtwards 74 +3 Miles, and ſo you may proceed 
with the reſt, - And thus you ſhall have a Prick on the Plot for every 
day more exactly {et down, than could be done after the ordinary way 
by Courſe and Diſtance, or Courſe, and Latitude z eſpecially, becauſe'in 
kining the Plot, there are not, nor cannot. conveniently. be drawn, any 
more than the 32 Points of. the Compals, viz, not -half-points, quar- 
ters, or ſingle degrees. | Me IOC are _ 
But it you delire not to ſet:-down eyery Day's Reckoning (which is 
FS not 
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not neceſſary to be done) you may ſet down every of the Sums'as they 


are corrected by Obſervation, after the ſelf-ſame manner. | 
..'Or you may add together all thoſe Surns, 'and fo the Sum-total of 


- the North Column will be'1049 Miles, 'and of the Eaſt Column 234.5 


Miles : therefore.in the Meridian of the place from which.you depart, 
you may ſet down to the Northwards of that place 1049 Miles, which 
will fall in the Latitude of 49 deg. 51 min. almoſt, and from thence in 
that Paralle] ſet down direly to the Eaſtwards 2345 Miles, and there 


make a Prick for the place where the Ship then'iis the tenth of March ; 
and fo is all this Reckoning ſet down at once. ' | 


If you keep Reckoning according to Mercator, . it will be requilite 
ſometimes to ſum up+your Reckonings paſt, namely, 1o often, as you 
make any notable alteration in your Courſe 5 and fo this Reckoning, 
or any other, may be ſet down, almoſt as ealily on Mercator's Chart 
the difference is, that here'you nuuſt often alter your Scale, becauſe the 
degrees of Latitude on-this Chart are-not equal, -but grow greater and 
greater towards the Poles. Now then the diftance. between; the tws 
places is to be meaſured by that part of the 'Meridian,which is intercept= 
ed between the Latitudes of thoſe two places : - Or if both places lie in 
one and the ſame Latitude, their diſtance is meaſured by -a degree, or 
Other leſſer quantity, taken about-that Latitude 3 namely, half above, 
and half beneath. | 

Wherefore if you would make a Prick or Traverſe-point in Merca- 
tors Chart, anſwering to your Reckoning for the firſt day, namely, 
until the 20th of February at Noon 3 it appears by your Journal that 
Prick muſt be to the Northwards of the place from which you departed 
52 +2 Miles, and to the Eaſtwards 57-2 Miles. 


0 


. Now inſtead of the North or South Columns, you may more con-+ 
- veniently uſe the laſt Column but one, ſhewing in what Latitude every 


Account doth fall 3 and fo it appears that the-Prick for the 2oth of Fe- 
braary mauſt be in the Latitude of -33:deg. 17.min, Therefore in the 
Meridian of the Sammer 11ands from which you departed, make a Prick 


in the Latitude of 33 deg. 17 min. and. from that Prick {et down to the 


Eaftwards in the fame Latitude 57 +2 Miles ; and where it ends, is the 
Traverſe-point anſwering to the 2cth of February. The like may be 
done for the 2 1th Day, and ſo for all'the reſt, This 53 Miles may be 
taken in the Meridian from'the Latitude of 32:deg, 122 min, to:the La- 
titade of 33 deg, 20 min.:* Or otherwiſe, you may take the halt of it, 
which is 29 Miles, about the: middle between-both Latizndes, and 


double it; 
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But it is ſufficient-to ſet down the Sums of every. two or three Days - 3 ®Þ 

Accounts, or ſo often as there is any notable Difference 1n your -Gourle, 1 [dl 

Thusvit you would make @Prick inthe Chart, anſwering to the 21th | | tor 

of February; being the hrltSum 3 I:fee by the Journal, that it mult be on 

in the Latitude of 34 deg,” 24 min, and. to the Eaftwards of the place NE 

from Which I departed 132; * Miles, Therefore in the Meridian of | 

the Place: from whence] departed, [ make a Prick in the Latitude of 

34 deg. 24 min. and'from that Prick'T fet in the:ſame Latitude to the | 

Faſtwards 132 ++ Miles, and: where it ends is the  Lraverſe- point | 0j 


anſwering, to the 21th of Februtry,” being the tirft Sum; - *Fhis I32 q 
Miles may be taken-in'the Meridian Within, -ova little w ithout the two | 
Latitudes, as before, namely, Fro: Ja/S0nK 20/min.: to 34 deg. 32 


mn. | | / 


- * In-like fort, if you would make a Prick-for hs ſecond ae, being | no 
the 24th of ' F ebruary > *it there appears that-it mult:be 1 the Latitude [7 
of :39- deg. 36 min. and to -the--Eaftwards of the 'iraverſe-point laſt OW} 
before triade 4.30 Miles 3 therefore in- the. Meridian: of that Traverſe- 1 .W 
point 1makea'Prick/in the Latitude of 39ideg. 36 min. and frotn-that 1” we 
Prick Tfet to-the Eaſtwardvin therfame Latitude 430 Miles, aud where | his 
that ends, - is the Traverſe-point anfwering to the 24th Day ; andthe { rec 
like is to be underſtood of all the reſt. RS. 

» Now this 430 miles may be taken ſeveral ways : for, firſt, if 1 take 1 | to 
degree about the-middle of that part of the Meridian which is Intercept- j.. th 
ed betweer: the Latitudes of the two places (as from 36 deg. 3o min. to | - of 
37 deg.'30.min;) and: that degree ſeven times taken, is 420 miles then 
about the middle, namely, 37 deg. ' I take 20 minutes more, and ſo .&& 
have 430 miles. l' Je 

In like: manner you may take 2 degrees, Or 120 miles, to meaſure it | dl 
thereby, which may: be taken from 35 deg+ to 38 dep; andthercſidue [- 
-about-357 deg. as before, &c,  - ti bj 
Or you'may take the:half'of 430 miles; namiely, 215 miles, which - | 1 4 
is:3 deg, . 35 min." which/muſt be taken as before, about the middle of Wee 
that /part of the Meridian which is intercepted between the two Lati- [i 
tudes, -and that doubled, is 4 39 miles to be {et to the Eaſtward, - as be- | m 
| fore. | (s 
- And thusmay this, or. any other Rpckoning be ſet down without © is 
knowledg of the Eongitudes, but more aptly and exactly by ſome Lon- V; 
gitudes known 3/ for then ſhall you have in.the two lat Columns the | NE 
ſubſiance' and -priticipal Scope of ''y6ur:Reckoning,. namely, the Lati- i 
tudes and Longitudes of all places as you fail, which may more czlily ſk 


and 
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and exactly be expreſd upon. this Chart, than the Eaſterly-or Welter ly. 


diſtances: Therefore how this allo may be done we will ſhew : but firkk 


\ ſomething touching he. Compals, andthe Variation thercof, which 


ought not to be negleCted ina Reckoning, 


— _ I I_ —_— 
_ oth Li. , 


CHAP. -X. 


| of the Variation of the C ompaſs, and how-to rectify s Conrſe 


by the Variation:knowp..- 


A Mongſt all the Myſteries which God hath of late Years diſcovered 
{ \' to the World for the furtherance of NA VIGA TION, there is 
none more neceſſary, nor yet more admirable than that Property of the 


NEE D LE touched with the Load(tone, 'whereby in the vali Ocean, 
\ where all: the Landmarks fail, yeaeven in the darkelt Nights and cloſeſt 
', Weather, when neither'Sun nor Stars axe to-be'{eens.. the Mariner (as it 
” were by-a Meſſengeriſent from Heaven) is taught which way. to dire&t 


% 


his Ship3 yeaz- 'as it were accompanied with a Guide towards his deſi= 


red Port. | 


 'For' the Needle touched, belides-other ſtrange properties; hath this; 
to-point out in all quarters of the World, :the North and South parts © 
the Horizon, and ſo having a Card thereto fitted with Rhombs and-De-. - 
grees, it ſheweth all Points of the Compaſs, and Degrees of the Horizon. 
Yet very ſeldom exactly of it ſelf, without ſome farther Art and In- 


' duſtry of him that uſeth itz for though in-ſome places itſwerves not, 


yetin moſt parts-of the World the-Nerth and $euth Points of the Nee-- 
dle have ſome Variation.from the Narth;and South -parts. of the Hori- 
z0n, to the Eaſtwards or to the Weſtwards, which.how to difcover in. 
bind:3d quantity». we have {hewed Hexetofore, oO 7 
 It-may be: thought, Candiome Men, . otherwiſe lIearned,- before this. 
property- was fully diſcovered, have ſaid) that this ſhould be ſome blg- 
mith-and imperfecion-in.a Stone ſo precious 3 butt is ſo far from be» 
mg an jmpericeFion,. that jt makes it ſo mpchithe qpore Precious 4: 1yet 
(as:Lhave ſaid); not without the IndpGry of: him that-uſethy iti He-thgt 
isnegligent or auskiltal t0 ablerve;jt," eſpeciallyinn long: Voy4ges and: 
varions Cours, may he-led_intq many. dangers. by its hegaule be frames: 
net his Mind:to'the Rale; but-the Reule-to bigMing,, jrjagining it to be: 
what it is-not ; And hence 1 ſuppoſe. ſpsang that Cyſiom of placing 


the Needle, or Wiers,, a Point, ox half a-Point,. to the Faltwargs af 
; . file 


- J_—_ 
- - - ———_ —— — — ———— — — ——— _— OE I 
j - 
C 
. 
: 


708 The Sca-man's Pactice, 
the North-point of the Card, thinking by this means to ſhun the labour 
of obſerving the-Variation 3 which indeed they might, if the Variation 
were the ſame in all places,' and at all times 3 but becauſe it is not, this 
doth often increaſe the Error, -- + * -- GEEnt | 
But he that diligently obſerves the Variation, finds (as I ſay) no pre- 
 Judice jn it, only it requires daily, or once in two or three days, half | 
an hours work ; and this labour it doth abundantly recompence ; for | 
by this means he knows at the preſent how to direct his Courſe; and for 
the future, by thoſe Notes which he keeps of the Variations and Latij-. Y £5og ns 
- tudes by him obſerved, he knows (coming that way again) when he key! {4 
draws near to any of thoſe places where ſuch Obſervations were made, | 
and fo falls the more certainly with any place intended, : 
There is further diſcovered of late, a motion or alteration in the | 
Variation of the Needle, and this 1s ſcarce yet certainly diſcovered. But BS: 
comparing the Variations which, were obſerved about fifty Years pait; - {| 
with the:preſent Variations, it appears they areJeffer Eaſterly, . and more © {| 
Weſterly by '6 or 7 degrees, - than they were at'that'time. For whereas | 1 
the Variation hath formerly been obſerved near London to be 11 4 deg. 
to the Eaſtwards, it doth now ſcarce exceed 4 degrees., And there- is 
the like alteration (as I have heard by ſome Mariners) in other parts of 


» TL %\%\% 6 nd. a ac oo a SES 
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| 
tlie World - /which-we now leave to the farther diſcovery of Time and | ; 
Induſtry,!-and come to-thew-how to rectify -a Courſe by the Variation Pk 6 
3-71 EE Ny Rc EE 
| The Point of the Compaſs upon which you ſail, and the Varia- © | 
. k ; "M0 
F ' tz0n'of the Needle known, to find the Rhomb or Degree upon 


— 


_ which the Ship hath made her way. 


T is beſt'that the Needle, or Wires, be placed dire&ly' under the 
Flower-de-luce/ or North or South Points of the Card, and fo 
in the Rules following we preſuppole them to be. Now then it is 
to be underſtood, that the Needle having Variation (as for the moſt 
part it hath) the Ship doth not make her way upon the Rhomb, or 
Point of the Gompaſs, which ſhe ſeems to fail upon, - but either more 
to the 'Right-hand 'or tothe Left, according as the Variation is to- 
wards the Right-hand, -or towards the Left, and that ſo much towards 
| the one (ide, or tswards the other, as that Variation is'i - We ſpeak nots 
here of Leeward-way, but of the Variation only; Therefore for the 
Solution- of this Problem, you muſt know how much the Variation 
an 
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1 -,and which way 3 and how. this may -be done, we have briefly, ſhewed. 

| _ the 12th Caſe of Right- angled Spherical Triangles,,, an the L1th 

of Oblique : ; Which known, you may tind the Angle of the Rhomb, or 

Line of: your Ship's way with the Meridian, being the thing, i Th this, Pro. 1 
|  blem EqUIFed. 


\. 


|: 4 Table of Tx Angles of every Point and half Point of 


PRE IE the C ompaſ's with the Meridian. 

| |] Ei MCLE ES bs 

| | | North. ; South, OO OO] . North, © South, NE 

[--43- ROT IT; £0 05 5/ I | D + 5 

| | | N.byE. | S. byW. ir 15] N.lyW. | S. by E. | 

; £ © 12 FER Ee [16 52| Cd, TY 

[2 XN. N.E. 5, S, W. 122 3o| N. N.W.-1|"S.S.E.-} 

| .|3_|N-E. by N.|S. W. by S.133 45|N.W.byN.|S. E. by S. | 

| 4 | - IN,;& - 1: S335 45 rang N. W. C-- 

; [ 2002" eng cm } —— IDS 

| :[.45 50 37] TT 

| 5 |. E. by E.!S.W.byW.|56 15]|N.W. byW.| S.E. by E. |: - 

| 15: 7177 earn wars 
6 | E.N.E, | W.SW. |69 3o| W:N.W. | E.S.E. | 
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iS 87] Eaft. | Weſt." |90- 60]: Weſt. | Eat. | 

| | Add Eaſt Variation, | Add Well Variation, * A 

T | Subtract Weſt. | Subtract Bath ks oh 
Fot the effeQing whereof, we will (et-down ewo ways z” the one by 


| the Pen alone, the other inftrumentally. If you. do it Or te Peg a- 
| lone, although it be not hard to nd what Angle < every Point-. or, half 
| . Point makes with the Meridian yet for your further eaſe herein, I have 
| ' expreſſed the ſame'in the Table before-going 3- the quanters of Points. 


I haye omitted, becaule the Stecrage upon a.quarter of a Point is very 
P Uncertain, 


x OS SOL NErs by The Seax-man's Practice. | 
uncertain, (the Points being undivided, as uſually- they: are); for a 
Man is able by his Eye to gueſs very nearly which is the middle between 
two Points, but he cannot gueſs ſo nearly whith is the fourth part. Yet 
if you deſire any quarter, you may add to the'next before-going almoſt 3 
degrees, namely, 2 deg. 49 min. v DET 
Now then by. the Magnetical Rhomb, -or Point of the Compaſs, and 
Variation givenz. to find the Rhomb, you: are to. obſerve.theſe two 
Rules following, * x POTEN, | 
1. If the Rhomb and Variation be both the ſame way from the Mer; 
ian (namely, both to the Right-hand, or both to the Left) add them 
together, and that Sum is the true Rhomb. from that part of the Meri- 
dian, WT ENS. | 
Yet-if that Sum exceed 90 degrees, ſubtrail it, from 180 degrees, the 
Remainder-is the Rhomb-from the oppoſute part of the Meridian. 


2. If 'the; one be towards the Right-hand, the other towards the Left, 
ſubtratt-the Variation. from the-Rhomb, and the Remainder 1s the true 
Rhomb. Ls | 

' Tet if the. Rhomb be the ſmaller number, -ſubtraft jt from the Variati- 
"67, andthe Remainarr is the true'Rhamb the other way. 


Theſe Rules we ſhall. endeavour to illuſtrate by Examples. following. 

-, But firſt for diftinftion ſake, we: fay the Rhombs or Degrees from 
the North towards the Eaft, are' towards the Right-hand; and: ſo from 
the South towards the Weſt, but from the North to the Weſtwards on 

the 'Left-hand, and ſo from the South Eaſtwards : Fora Man's Face 


being towards-the.North; the: Eaſt is on his Right-hand, andthe. Welt : 


On his Left, EC Ce 


I like ſort for the Variation of the Compaſs ; if it have Eaſterly. Va- 
riation, that'is, it the Needle; and Flower-de-luce of the Card ſtand to 


the Eaftwards of the North, we-ſay that Variation is towards the Right- 
Hand 3 for not only the Noxth-point, but all the other Points of the 
Campals dired a Courſe more:towards the Right-hand that they. would 
do.if- there were no Variation. And (o if it have Weſterly Variation, 

 thatiis, if the Needle and Flower-de-luce ſtand to the Weſtwards of the 
\_ttue North-point of the Horizon, we fay that Variation-is towards the 
\- Left-hand 3, foraſmuch as not only the North-point, but all the other 
Points of the / Corfipaſs: ſtand. more towards the Left-hand- than they 
would. do.if' there were no_ Variation. - This being premiſed, we come 
. to give Examples of the two Rules befoxe-going, - RES 


3 Exams 


1he rake het way ? 


| I 
\ LOO II OH Fl 


and let the. Variation be as before, 10 deg. to the Eaſtwards 3 what is 
the true Rhomb ? ; 


—— " _— E 
v _ —— __ TY —_ "RI = Cl _\ 
oe 
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1 Example. Let the Magnetical Rhomb or Point of the-Compaſs 


. be North-Eaſt, , and the Variation, ro degrees to the Eaſtwards, 1 de- - 


mand:the true Rhomb ? 


Here the Rhomb and Variation are both one way " TS 


- that is, both towards the Right-hand 3 -therefore deg. min, 
_ To the Magnetical Rhomb being North-Eafterly —————43 og 
Add the Variation Eafterly ——— ————— IO . 00 
The Sum 1s the triie Rhomb N orth-Eaſterly —— =55 00 


v2 Example. Admit a Ship fails upon the Notth-point of the Com- 
{s, and that the Variation be.1o deg. to the Eaſtwards 3 how doth 


* The Magnetical Rhomb. is North 3 "that is, —————00 © 
To which adding the Eaſterly Variation —————— 10 ©d 
The Sum is the Angle from the North part ' 5% 

of the Meridian to the Eaſtwards. | 


* "2 q 


. Whichis almoſt N. by E. and fo hath the Ship made her way. 


3 Example. Let the Point of the Compaſs be Eaft + Point Northerly ; 
that is, from the North to the Eaſtwards 7: Points, which is 84 deg, 22 
min. and the Variation, as before, 10 deg, to the Eaſtwards, I demand 
the true Rhomb ? 


To the Magnetical Rhomb, being North Eaſt, —— ; 84 22 
Add the Eafterly Variation ———— ————————10 0 
The Sum is the Angle from the North ——— —— ——94 22 
Whith ſubtrafied from —— —————--—— 10 60 
There reſts the true Rhomb South-Eaſterly ——— -———85 - 39 


4 Example. \ Let the Courſe by the Compals be Weſt and by South ED Fe 


that is, 7 Points from the South to the, Weſtwards, or 78 deg. 45 min. 


/ 


\ To the Magnetical Rhomb South-Weſterly—— — ——— 78" +45 


Add the Eaſterly Variation- ————_— ASE IIN n 
The Sum is the true Rhymb South-Weſterly——— "89 ..45 


You ,may conceive that the-Rhomb and Variation are here both one 


-way 3 namely, -both from the Meridian towards theRight- hand. ,.:For 


the Variation-.of ' the North-point is from the. North towards the Eaſt, 


# 


and conſequently of the South-point from the-South;towards the Welt, 


both towards the Right-hand of the Meridian, as the Rhomb is. 


P.-2 5 Exant» 
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112 - The Sca-man's Paactice. q. 
5'Example, Let the'Courſe by the- Compaſs be Weſt, that is, from - © 


the South' tothe Weſtwards.$-Points, or. 90 Degrees, and let the Vari- Y.. ly 
ation be, ' as before,” 10 deg, to the Eaſtwards 3 IJ | would know the true : Lt IR 
_ Conrle or Rhombe* BS 1 ro | © 
To the Magnetical Rhomb South-Weſt— = ————9o  ©0 FERENe 
Addi the Variation Eaſterly— tm c— 00 I the 
"The Sum is the Angle-with het, PIE none 94, 
' Sonth-partof-the Meridian FT TT TV uTTTTIOO od | Rt 


_,, Which ſubtracted from———— act Hes. 00 

i There reſts the true Rhomb North-Weſt—— ————— 0 Þ. 
Let the Courſe of the Compaſs be Welt ; that is,. from the North to | 

the Weſtwards 8. Points,;*or. 90 Degrees, and let the Varluton be 10 


geg. to. the Weſtwards.z I demand the true. Rhomb ? Yo: 
To the Magnetical Rhomb North-Weſt———— ——= —gO . OO J 
- Add the Variation Wanny-: —— ———I 00 | bn 
The Soni ——- Houptmbaque pry oops —— 100: 00 ” 
: Which ſubtracted ID ——_ m—_— - I 000 
. There remains the true Rhomb South: Welt—— ——8 00 
.. Objett, The Magnetical Rhomb being here Weſt 90 deg. why ſhould . 
It not as well be counted from the South, as from the North ? { 
© Auſiw; -It may be counted'from either | for as it is counted here from 
ae North.to the Weſtwards,. it falls under the firſt Rule, becauſe the {c 
Variation is the ſame way-: But if it be reckoned from the South to the ; 
Weltwards, it falls under the ſecond Rule, whereof we'now.come to J- 1 
give ſome Examples, ſuppoling thele ey given ſufficient tolluſtrate | n 
Kos firſt Rule. | Yo 
Bt, "Exam ml Let the Point of the Comraſ be N. N. W.and the Va- 
| Tiation 10-deg, Eaſterly ; I demand the true Rhomb? - + ; c 
- From 'the Magnetical Rhomb North-Weſt—— PATHS -20 | 1 { 
_ Subtract the. Eaſterly: Variation — 10 . 00 he 
"The Remainder is the true Rhomb North-Weſt nn 72 30 Wn ] 
- B Example. Let the Point of the Compaſs be N orth, and the Vari- 
ation Eaſterly 10 deg, what is the true Rhomb ? | | 


Vn OT de min, 
ICY the- Eafierly Taration te OO 


-Subtra&'the Magnetical Rhomb' N. Lang 00 
The Remainder is the' true Rhomb —— |. 
he other-waYy Ys Nb] TEIRTTAART 10 --00 
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+» Object, The Magnetical Rhomb may-as well be named North-Eafter- 
ly © bs O min, | 

Anſw.. It may ; but then it is ſubject: to. the firſt Rule, as in the {c- 


cond Example, 


9 Exaniple, Let'the Cork by the Compaſs ! be Weſt, that i is, from 


- 4 North to the Weſtwards, - 8 Points, . or go. Degrees, and let the 


Variation be, as before, 10 deg. to the Eaſtwards 3 what is the true 
Rhomb ? 
From the Magnetical Rhomb N. W. ——————t— 90 00 
- Subtract the Eaſterly Variation ——— —<=—— — —— 0 00 
There reſts the true Rhomb N. W.——-—---—— -———<$o 00 
Here the Magnetical Rhomb might as well be South-Welterly go deg, 


.and fo it had fallen under the firſt Rule, as in the fifth Example. 


10 Example, Let the Courle by the Compaſs be Wek, that is, from 
the South to the Weitwards 8 Points, or 90 Degrees, Ind let the Vart- 
ation be 10 deg, to,the Weſtwards, 1 demand the true Rhomb ? 


From the Magnetical Rhomb S. W., —— —— ——.-—— go - oo 
Subtract the W elierly Variation - — IO. O00 
The Remainder is the true Rhomb S. W. ———O 00 


| If -the Rhomb here had been reckoned from the North, 
ſixth Example, it had fallen under the firſt Rule. 

And this may ſuffice for the illuſtration of the two former Rules.in the 
ſolution of this Problem. 

[The fame. may-alſo more eaſily be reſolved, by ſuch an Inftrument as ' 
is here deſcribed, conſiſting of two Circles 3 the one being the nether- 
moſt, divided into 4 Quadrants z and-every of thoſe into go deg. num- | 
bred from the North and South Points, towards the Eaſt and Welt. 

The other, being the uppermoſt, and moveable about the Center, 
divided as the Card of the Compals into. XXXII Points, and tnoſe again 


'as 1n the 


{ubdivided into halves and quarters. 


, For if you turn the North-Point of-the upper Circle, from ths North- 


\ Point of the lower ſo many degrees, and the ſame way that the Variati- 
'on is, and then look in the ſame upper Circle for the Magnetical Courle, 


or Point of the Compaſs propoſed, you ſhall find right under it in the ne- | 
ther Circle what number of degrees the fame is diſtant from the N. or S.. 


"Points 'of the tfue Meridian towards: the E. or. W.. which is the true 
Rhomb here required. 


As, ſuppoſe the Variation-to be; 10 dep; Eaſterly, © and the Core by : 
the Corral Ealt, half a Point POO and there be: =eqires the 
true Rhomb, 


- Þ* at. —_— _— I deed "IE 
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| 14 "The Sca-man's Puntice, 
| Lturn the North-Point:of the-upper Circle from the North-Point of 


"| 


the lower 10 deg, to the Eaſtwards, and then I look in the upper Cixele, _ {| © 
for Ealthalf aPoineNortherly, and right unger-1c in the nether Circle 1 
find 85 deg. and about one halt, numbred txom the South-part of the . 
Meridian cowards the'Ealt 3 therefore 1 conclade, that the true Rhomb 
required is from the:South- towards the Ealt, B5 ; deg. and ſomething 
By this you may readily find the true Rhomb for any Courſe and Vari- 
vio yiven: ones SEES S2;)- | 
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' By this Infirumentalſs (if | you uſe the Pen only; as EN ER haye | 
1enta | we have 
Thewed) you ſhall readily ſe when to add, and'when toſubtrac, 
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TR CHAP. XI Ny 
' Tokeep a Reckoning of your Longitude, and: foto ſet down a 
Reckoning by Longitude and Latitude only. + © 


N this Example before given of a Journal, we have in the twelfth and 
laſt Column, expreſſed in ſuch places as it ſeemed moſt requitite, the 
3 2, og : we come now to 'ſhew how the' fame 'may be: known 5 
__ and hits OT p \ | LISTEN 
- By the Rhomb and Latitude given, to find the difference of Longitude. 
As the Radius is'in proportion to the Tangent of the Rhomb; 
So Is the difference of Latitude inv Meridional Parts, 
To the difference of Lontitudes-in Minates. 
-As, ' let the Rhomb be North-Eaſterly 48 deg, and ſuppoſe a Ship to 
run'upon this Rhomb, from the-Latitude of 32 deg. 25 min. into the 
Latitude of 34 deg. 24 min, there is required the difference of Longi- 


tude. Here, 


The Meridional Parts anſwering to 34;deg. 24 min. 2200. 

The Meridional Parts for of 25, > 208 
The difference of Latitude in ſuch-partsis ——— 142 
Siy then, As Radius is in proportion, - jg ih 

To the Tangent of the Rhomb, t. 48 deg. 00 min.——— 70,0456 
' Sothe difference of Latitude in Merid. Parts, —+——— 142 2.1523' 


To the difference, of Longitude in-Minutes ——158 2.1979 
Theſe Minutes converted into Degrees, are 2 deg. 38 min.. which is 
the difference of Longitude required, as the fame is. expreſfed in the 
ournal againſt the 21 of Febryary. > SD FAS FAG. | 
And thus failing upon one and the ſame Rhomb, you may* find' the 
difference of Longitude 3 and fo often as you alter your Rhomb, fo often 
working by the ſame Rule, you ſhall have all the differences from place 
to place, which added together, make the whole difference of Longitude, 
But you may allo find the difference of Longitude near enqughat one 
Operation for many Rhombs and Diſtances, proyided that thoſtRhombs 
differ not much one from another, -As ini the former Journal from the 
27 of February, till the ſecond of 2areh,. I fail by ſeveral Rhombsand 
Diſtances from the Latitude of 43 deg. 55'min. into the Latitude of 
' 48 deg.” If. you would find the difference of Longitude hereto an{wer- - 
able at one Operation, it may' be-done by this Rule, | | 


\ 


I — 
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As the difference of Longitude in Miles, 

Is to the departure from the Meridian in Miles 3. 

So is the difference of Latitude'in Meridional Parts, 

_ To the differenceiof Longitude in Minutes. 

| As in that Example; the difference of Latitude for al thoſe Goes 
as in the North Column appears, is 2444; 

, The Departure from the Merigian, as there in the. Faſt Column ap- 
pears, 15, 630T, + 


The Merid., parts, for the Latitude of 43 deg. 55 min. are” ©. 2939 
"The Merid. parts for. the' Latitude'of 58 deg. 00 rhin, are ' 3292 
The difference of Latitude in Meridional Parts, is=—— — -—353 
Say then;. As the difference of Latitude=—2444 Co. ar: 6.6119 
To the departure from-the Meridian——630t 3:7994 
So the difference of Latitude in Merid, Parts 553 - 2.5476 
To the difference of Longitude in minutes 9.10 ' 2.9591 
Which reduced into degrees, -is 15 deg. 10min. And added to the 


former Latitude 21 deg. 28min. gives the preſent Longitude 36 deg; 
38 min. for the 24 of arch. 

| The like may be done for the account: from the 24-of March to the 
5th of the ſame, &c. ©. * 

But if-your Courſes and Diſtances run, \be all near to one and the ſame 
Parallel or Latitude (asin this Journal they are fromithe 5th of March 


to the 8th; and from the 8th'to the 10th,) ; then it is ſufficient to find: 


what Longitude i in that Parallel is anſwerable to the Miles of Eaſting or 
Welting, or departure from the Meridian, by this Rule. 

As' the Sine Complement of the Latitude of that Parallel, 

Is in proportion to Radius 3 

So is the number of Miles in that Parallel, 

To. the difference of Longitude in Minates. 


As fromthe 5th of March to the 8th, the Latitude was near $0 dep, 


the Eafterly diſtance 1865-3 Miles : 
gitude, fay 3 


As Sine Complement the Laticade /: C 50 deg, ©. min, 1919 
- To Radius; 3. 


So is the departure from the Meridian—— 186 8 3.2714 

To the difference of: Longitude- 

Thus it appears, the difference of Longitude is almoſt- 29x min. 
which is'4 deg, :51 min. and this added to the Longitude upon the 5th 
of March, namely. to 46 deg, 52 min, the yum) Is 51 deg, 43 min. 
";4 the 


therefore for the difference of Lon- 
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290 6 3.4633 
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3 - the Longitude for the 8th of arch ; the like might be done for the 
0th of March. .. | | 
And though this laſt Rule be then fitteſt to. be uſed, when your 
Courſe is near Eaſt and Weſt, or your difference of Latitude little, yet 
 it-may allo be uſed at other times inſtead of the two former, without any 
- great Error, it .you take the- middle degree of Latitude, or ſomewhat 
more, as in the former Example. : deg. min... 


| \ The Latitude upon the 27th of F Aru ———— 4; $5 
The Latitude upon the 24 of March is ——— —.——48 oo 

The middle Latitude, or ſomewhat more, is ——4 10 

43 Say thenz-* x 

I _ -- As Sine Complement.the Latitude /. 6.:46 deg, 10 min, 1595 

To Radius 3 


- So the Faſting or Departure from the Merid. ' . 630 1 3 7994 © 


To the difference of Longitude ————909- 7". 3.9589 
Which is almoſi 910 min. or 15 deg,.10 min, as before. 


And thus you may in the twelfth and laſt Column of your Journal 
3 ſet down your Longitude, fo often as you think it requiſite ; and fo in 
the two laſt Columns you ſhall have the. ſubſtance and. principal ſsope 
of your Reckoning, namely, your Latitudes and Longitades, which- 
' whenloever you dehire to ſet down in ercator's Chart, or ta the Polar 
Chart, or inany other, graduated with Degrees of Longitude and Lati- 
'.tituade, you may -readily do it. | £2 
' Asif you would ſet down the ſum of the foreſaid Journal from the 
1 19 of February to the 10 of March, I find againſt the 10 of March 
| the Latitude to be 49 deg. 54 min. and the difterenceof Longitude 5 4: 
deg. 53 min. Therefore in the Latitude of 49 deg. 54 min. 1 draw an 
; occult Parallel, and reckoning from Summer-Iſlands towards. the Eaſt 
54 deg. 53 min; I draw by that Longitude an occult, Meridian ; the In- 
terſeion of this Meridian with the aforeſaid Paralle], is the Traverſe 
_ Point, or the Point repreſenting the place of the Ship wand the like is. to 
be underſtood of any other. oy Rn RE, 
\.. This form of keeping and expreſſing a Reckoning, (is as I conceive) 
moſt apt and agreeable (of all others that Thave ſeen or thought upon) 


P4 cans ans "IA" ". 


to all ſorts of Charts and Maps, and to the Globe it (elf; and to all the 
kinds or ways of Sailing, that are or may be uſed. We will here add 
ſome other Propoſitions which may ſometimes be of good and neceſſa- 
ry ule init. | 


W——_—_—_ eee = O—_ 


—  — 


-118--: = | Ths Sea:mats's jPractte 


The Rhomb and Difference of Latitude given, to find by the T, able the 
Diſtance in the Khomb, and the Departure from the Meriaian where- 


to anſ1 werable. &c. 


Ow to find the Northing or Southing, that i is, the Diſtance in 
H Latitude 3 as alſo the Eaſting or Weſting, that is, the diſtance in' 
| Longitude, or Departure, from the Meridian of any, Rhomb, for any 
© diſtance run upon it, we have before ſhewed : the like Operation is in 
theſe Proportions following + namely, | 
2. The Rhomb and Diſtance i in Latitnde- given - -t0 find the Diſtance 
in the Rhomb, and the Eaſting and Weſting. . 
3. The Diſtance and Difference in Latitude given to find the De- 
uy from the Meridian and the Rhomb: 


- The | Difference in Latitude and Departure from the Meridian 


Fas to find the Courſe and Diſtance, 

5. The Courſe and. Departure from the Meridian given: to find the 
Difference of Latitude and Diff ance. 

6. The Diſt ance and Departure from the Mbrtidien given : to find the 
Courſe and Difference of Latitude, 

So that with the firſt before-handled, here are ſix Propoſitions, and 
in every one of them two things required : z and ſo they become twelve. 
We will not fiand to give Exafnples' of them all,- but only of thoſe 

which are moſt uſeful, the reſt may be by them conceived; 
© And firſt, -to find the Eafting or Weſting of my Rhomb for any 
difference of Latitude. 5. 

Admit a Ship run North-Eaſterly 60 deg; (that 5, N. E. by E. and 
almoſt halt a Point Eaſterly) . till ſhe have Ge the Latitude 42 min. 
how much is ſhe departed from the Meridian ? 

I ran down the. Column under 60 degrees till I find 42 Miles,” or 
- 420 tenths, and againſt it in the adjacent Column I hnd 728 - Th 
that is, almoſt 73 Miles , which is the Departure from the Meridian to 
the Eaſtwards. 


If you would alſo hive the Diſtance upon the Rhomb, it is right a- * 


Sainlt theſe numbers in the Column of Diſtances, being in this Exam- 
ple 84 Miles. 


2 Example. But adnut ſhe run North- Eaſterly 60 deg. till ſhe alter 


her Latitude 1 deg. 32 min; what is the Eaſterly diſtance ? 

This-1 deg, 32 min. is 92 Miles, or 920 tenths, for. which if I look 
in.the Column under 60'deg, I find no number ſo great, but the great- 
eſt number there is 500... which ſubtracted from-920, there remains 
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| The Diſtance and Differtnce in. Latitude given ; to find the Rhomb 


©. 'Eaſtwards to bealmoſt 73 Miles. 
of Latitude 1 deg» 32 min. and there be required the Rhomb and Di- 


Diſtance here given .is 184 Miles, you may take the half thereof, which 


\ 


Plain Triangles, as we have formerly ſhewed. 
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420 3 therefore in that Column under '60 deg, 
I look for theſe tw numbers, namely 500 and 
420, and: againſt the firlt in the adjacent Column 
I find 566, and againſt the ſecond 728, which I 6 PE IS 4 
ſet againſt them as above appeareth, and fo adding a Eden. 
them, I find for this difference of; Latitude, the Departure from the 
Meridian to be 159 +7 Miles. 

If further you defire the diſtance run upon this Rhomb, you have it 
in the Column of Diſtances, right againtt the fame numbers, as in the 
Example above appeareth, where being added, it amounts to 184 Miles. 


119 
1090 500 Y66 
84 420 728 


A —_—— —— 


and Departure from the Meridian. 


Dmit a Ship ran upon ſome Rhomb between the North and the 

- A. Eaſt 84 Miles, and then have.altered her Latitude 42 min. the 
(Queltion is, Upon what Rhomb hath the ran, and how many Miles 
is the to the Ealtwards in Longitude ? 
I run croſs the Table towards the Right-hand, looking in every firſt 
Column of Difiances for 84, till 1 find againſt it in one of the adjacent | 
Columns 420; at the top of which Column over 420, there 1s 60- 
deg. ſhewing the Rhomb to be North-Eaſterly 60 deg. alſo againſt 420 


m the adjacent, Column, I find 728, which ſheweth the Diſtance to the 


%. 


 -2 Example... But if the Diſtance run be 184. Miles, and the Difference 


ſtance to the Eaſtwards. | we | | 
Becauſe the Column-of Diſtance extends but to 100 Miles, and the 


i5 92 Miles, and likewiſe the half of 1 deg, 32 min. which is 46 Miles, 
or 460 tenths; and then look, as before, where you find 460 againſt 
92,. for there in ,the top of the Column .you ſhall find the Rhomb, 
which in this. Example is'60 deg, ſhewing that the Rhomb is from the 
North Eafterly 60 deg. and in the adjacent Column againſt 92 and 460 
you ſhall find 797, which doubled (becauſe it is for the halt) 1s 15944 
ſhewing that the Departure from the Meridian to the Eaſtwards is 1 59 
Miles. - Theſe and the reſt may alſo be performed by the Doftrine of 
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Ws H A P. _ 
-C ertain Problems touching Currents. 


Lthough the time be already expired which I afigned bs this 
Work, and mine own more urgent Occalions call me away, yet 
: ſeeing it is neceſſary in Navigation to take notice of Currents, and to 


make a competent allowance for them 5 I will briefly ſet down certain | 


Problems, (ach as 1 have ſometimes thought upon, whereby-a Man may 
the better conceive” and judg of that. allowance, the rather for that L 
know not any that have handled i it, 

- Firſt then, it is to be conceived; that a Ship-'or other Veſſel failing 
or rowing, where there is a Current, hath a compound'Motion arifing 
of two different Principles 3 namely, of the Current and Ship's way: ſo 


that here are three Motions to be conſidered , namely, two ſimple, and: the - 


third compounded of them. The ſimple Motion | is that of the Current, 
whereby it moveth, and is apt to move other things that are jnit in the 
fame way. The ſecond, of the Ship or Boat, as it mqveth by Wind or 
Oars, or is apt to be moved, if there were no Current. The third, com- 
pound of then, is the Line of the Ship's true Motion. The firſt, we call 
the Way or Motion of the Curfent 3 the ſecond, the Way or imple Mo- 
tion of the Ship 3 the third, her Compound or true Way. The two fim- 
ple Motions being either of them according to right Lines, and uniform, 
as in the Problems following we ſuppoſe .them to.be. The third alſo, 
which is compoſed of them, is a right Line 3 for whether the Ship ail 
direly oppolite againk the Current, or dire&ly with it the ſame way, 
or whether the one crofs the other at Right-angles or at Oblique ; yet 
ſtill either Motion being dire& and uniform, they both together beget a. 
right-lin'd uniform Motion, becauſe the one retaineth to the other one, 
and'the ſame proportion in every Point : And according to theſe grounds 
we proceed in the Problems following to determine the Proportions of e- 
very-of theſe Motions, and'the Angles which they wake one with another. 
©; "Admit a Ctrrent run Eaſt 3 Miles an hour, and-that 'a Ship under 


Sail run Weſt direttly againſt it 6 Miles an hour 1 in her ſimple Motion, 


. What &« her true or compound Motion ? 
- From the Ship's ſimple Motion ———— Miles. 
Sibtract the Current —-——— —— 3 Miles 
The Remainder 15 the Ship's true Motion 3 Miles.. 
So, the Ship's true Way is to the Weſtywards 3 Miles an hour. 
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" 12, Admit a Current Yun Weſt 6 Miles an hot, and that a Ship under | 
i © Sail run airettly againſt it 5 Miles an hour by the Log * What 1 is the | | 
. Ship's compound Motion, and which way ? | OY l [22 
From the Current, being the greater cas dimuntndesmenmns þ Miles; | | 
Subtract the Ship? S {imple Motion —— — — —— -=5 Miles; | 
There remains the Ship's true Mofion — — r. Mile. | | 
Which 1 Mile ſhews, that the Ship by her compound Motion falls - | 
| 


aſtern, that is, moves to the Weflwards 1 Mile an hour. 

In the experimental Practice of the two former Problems it may ſeem, 
that a Ship or Boat {o ordered; hath alſo a Motion to the right-hand Or 
| to theleft; but this comes to paks, becauſe it is hard, and in a manner im- RJ 
{ - . poſſible to ſtem a Tide or Stream ſo exaRly, but that the Ship will 7 = "R | 
| {werve (or yaw, as they ſay) either to one lide or to the other, | | | 


\ 
— 
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£-:- ny a Current run Eaſt 3 Miles an hour, and that the Ship atſorun 


' 3 Miles an hour, by the Log : \What is the Ship's true Motion ? NW 
bx Tor the Ship's ſimple Motion mmm 3 Miles, | 
| Add the NET IE or ns — 3 Miles; | 
| The Sum is the Ship's true Motion-—-» cc & Milos: 


So the Ship's Compound or true Way, is Eaſt 6 Miles an hour: 

| 4. Admit a Current run Eaſt 2 Miles an hour, and' the Ship South 6 
| Miles an hour + What ts the Ship's true Metion, and which way ? 

4 In handlingof any Art to avoid circu mlocution, there are uſed Terms 
| . or Words of Art ſerving to expreſs briefly the things handled. And foraf- 

- much as this Subject hath not been formerly handled, nor the Principles 
or Grounds thereof Jaid (fofarasI know 3 ) we will adda few ſuch terms: 
as may ſcem moſt neceſſary, expreſſing here what we mean by them. 

Let the Line AB run from A to the Southwards,. and 

'D B BD fromB to the Eaftwards, and let AB-be in pro- 

portion to BD, as 6 to 2, or 3 to 1; 

Then doth. AB repreſent the line of the Ship” 5 ſim- 
ple Motion, .BD the Motion of the Current, ahd AD* 
- the compound Motion of the Ship. 

And DAB is the Angle contained between 
the line of -the Ship's ſimple Motion, and the line 
of her: compound or 'true Motion, which for bre- 
vity ſake we will henceforth call: the Anple of De-- 
 fleftion, Alſo ADB is the Angle contained between: 
che line of the Ship's compound Motion;. and'the ſet: 

'- or drift. of Current, which we call the ey of Re 


ect 07. 
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' Laſtly, ABD is the Angle contained between the line of the Ship's 


M ” 
ſimple Motion, and the ſet of the Current, - which we will call the 4- 3c 
ole of Tncedence, RO I PRI | in 

| \ . | *- Then for the Rhomb, the Proportion u thus. th 

- As the ſimple Motion AB 6 miles Co. ar. 0.2219 As 
Is to the, Current BD-2 wlles | ©0+3011 the ( 
So is Radius; T 


To the Tangent of Deflection te. DAB 18 deg, 26 min. . 9.5230 
. So the Rhomb upon which the Ship makes her way good, is South 
41 deg. 26 min. Eaſterly, that is, S. S. E, 4 deg, 4 min. Southerly, 

MER, 2. For the Ship's true Way, or compound Motion : 


= 
_—_ 
; 

| — ſettn 
! 
NT 


As the Sine of the Deflection /. DAB 18 deg, 26 min, 1 ©.5000 Ez 20'6- 
'To the Current - - DB2mils. . 0.3011 | Soft 
So Radius, , | Rs imp ean ens | x 
To the true Motion - AD 6:33 o.8o1r ' 47 
So the Ship's Compound Motion is 6-3-3. miles hourly, that is 6 -. | 7 
miles almoſt. * ' : we | 1 
5. 4 'Ship ſails Weſt 5 days together, by the Log, 725 miles : but there | ; 
#5 4 Current all this while: ſetting to the Southwards 1-, miles an hour : x x 
_ 1 demand how ſhe bath ſailed, and how far? ED5ne = 
"The Current ſetting, 1 4 mile an hour, ſets in 5 days 180 miles: bE- 
- Therefore, CSE S: - Sas 
As the ſimple Motion - © AB 725 miles 1 | 
' Is to the Current © DB; 180' miles As | J\. Ex 
So is Radius KEY bh & | gre 
\ 'To the Tangent of Defle&tion t. DAB 13 deg. 57 min, 9.3950 * bs S. 
| | For the Diſt ance. .. | | 
As Sine-compl. the Defle&tions ſ. DAB 13 deg, 57 min. 0.0130 {|} 
Ts to the ſimple Motion AB 725 miles | 23603: ---- 
_ - *So is Radius | | | | 
To the compound Motion © AD 747 miles 7 OI - IE. 
So the Ship's true way is Weſt-ſoutherly 13 deg. ' 57 min. or South- © :. ; 


weſterly 76 deg; 3 min. 747 miles. 
6. A Ship ſails Weſt 5 days together, by the Log, 725 miles, ina 
Current ſetting to the Southwards, and then finds that ſhe bath altered 
her Latitude 3 degrees :, I demand the Motion of the Current, the true 
Rhomb, and true way of the Ship ? " UE: 
This Queſtion differeth little fromthe former ; for ſeeing the Diffe- 
+ rence of Latitude is 3 deg. the Motion of the Current is 180 miles : fo 


there. is given the Ship's fimple Motion, and the Motion of the Current, 
45 before, &, ; | | pn. + 2 ol 


-| 
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The Sea-man's Pactice. I23 
7. A'Ship in-6 hours ſails from a certain Cape or Head-land South, 
3 © miles by the Log, in a Current ſetting Eaſterly ; and then obſery= 
ing the ſame Cape, be finds that it bears N, N.W, I demand how faſt 

. | that Current. ſets, and how far ſhe hath ſailed? 
As let'a Ship fail from A towards B South 3o miles 3 but by means of 
the Current, ſhe is driven more Eafterly, namely to D 3 from whence 
ſetting the Cape A, it 15 found to bear N. N, W. And ſeeing the Current 


"# 
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_ 


" AD, and the drift of the Current in that time BD. 
As the Sine of the Angle of Deflection ſ. BDA 67 d. 30 min. 495344 
To the ſimple Motion of the Ship AB 3o miles 1.477T 
So the Sine of the Angle of Deflection ſ. DAB 22 d. 3o min. 9.5736 


| OR FYRO TEST” - 
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And further, 

As the Sine of the Angle of Reflections BDA 64 d. 30m. 4.0344 

To the diſtance run by the Log AB 3o miles, 1.477 
-SodeBagint:.--- | | — 

To the compound Motion of the Ship AD 32+4#1————1.5115 
And thus we find that Current'to {ct 12+15, that is near 12 + miles 
| jn 6 hours, and the diſtance run to be 32 + miles almoſt. SEED 
That the thing may be better conceived, we will uſe two or three 
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rounded upon the ſame Principles and Reaſons. ® © --| 
$. Admit that Tulis-ltairs bear from Billingſgate-ſtairs South-weſt ſou- 
|  rherly, namely, South-weſterly 40' degrees, and be diſtant 8 Poles ; 
and ſuppaſe the Tide of Ebb-to rin there'Eaſtward 2 + miles an hour, 
and that a pair of Oars rowing 4. miles'an hour, would go ſtreight 0- 
wer from the firſt to the ſecond : How ſhall they row over, namely, up- 
- * on what Degree or Point of the Compaſs, and how far ſhall.they row to 
| get thither, and in what time? 


50 


Let A repreſent Billing ſgate-ſtairs, D Tulis-(tairs, AE the ſimple , 


Motion of the Boat, ED the motion of 'the Current, then is A the 
. . | Ang} 


— -- 
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ſets from B towards D Eaſterly 3 therefore the Angle of Refietion BDA 
is 6 Points, that is, 67 deg. 3o min: _ Here then is demanded thediſtance 


To the Motion of the Current BD 12-42 1.0851 


Examples more familiar and obvious to eyery Man's Experience ; yet | 
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| Angle of - Defle&ion, E the Angle of Incidence, D_the Angle of Re- 


flection, 130 deg. or 50 deg. As th 
As the {imple Motion of the Boat AE 4 + Miles — ————9.3 4679 '6 to 
Is to the Motion of the Tide _ © DE 4+ Miles-— 0.39794 |: Sott 
- So the Sine of Reflection * D's 50. deg” ——— —— 9.88428 - |]:.Totr 
To the Sine of Deflection - As 23 deg, 3 min. —= 9.62895 | "--T| 
- . Thus then the Politiontrom. A to D, being South-Weſterly 40 deg. 1 
and the Angle of Deflection A 23 deg. 3 min. the poſition from A to- | The: 
wards E, is South-weſterly 63 deg. 3 min. that is, -W, S, W. Southerly. | M 
\. And fo muſt thoſe Oars row to go ſireight over. _— . N © 
pLee . Secondly, for the Diſtance AE. | | :7 IT 
©. -From the Angle of Retlection- ————— þD 50 deg. 00 min. | - 5 PK 
Subtract the Angle of Defletion—— —— ——A 23 deg, 03: min. | 0s 
And there reſts the Angle of Incidence -—-- ——E 26 deg. 57 min. | | Tot 
As the Sine of Incidence ſc. E 26 deg. 57 min. 0.34370 | 7 
To the true Diſtance _ AD 80 Poles. ' 1.90309 |.  IO.-; 
So the Sine of Refleion J. D 50 deg. oo min. 9.88425 | . 
To the fumple motion  - AE 1355? Poles, 2.13104 | LE 
| | Laftly, for-the Time. | | 
Seeing, 320 Poles make a Mile, and they row 4. 2 Miles an hour, it is | Astt 
1440 Poles in an hour 3 ſo the proportion is, _ Tot 
As the {imple hourly, Motion 1440 6.8416 | So is 
To the ſimple Motion before found - 13552 .-2.1310- - = Totl 
So is an hour in minutes, namely - 60 min. SHR > 1 "Ni 
To the time required in minutes 5452 <O09< 3 from 
And fo long will they be rowing over. | | we | and t 
9. But ſuppoſe they row harder, to go a ſhorter cut namely, to go ' there 
_ South-weſt by Weſt : How faſt muſt they go to row ſtreight over, and 79 d 
' bowfar, and in what time ? ; v | lo m1 
Then ſeeing the Propoſition from A to D is South-weſterly 40 deg. A... 
and South-weft by Weſt is South-weſterly 56 deg. 15 min. therefore the q .'' BY 
Angle of Defle&tion at A, is 16 deg, 15 min. the Angle of Reflection D © |, B! 
as before, 50 deg. 00 min, the Angle of Incidence E is 33 deg. 45 min. KEES | 
As the Sine of DefleFion /. A 16 deg. 15 min. 55311  Asth 
To the motion of the Tide DE 2 {Miles DMT foo | Tot] 
So the-Sine of the Angle of Refle&ion-D 50 deg. omin. 9.88425 S0 is 
To the {imple hourly Motion of the Boat AE 6.444 0.83530 Ws 
And ſuch is the hourly Motion of the Boat, namely, 64.544 Mites in 1-1 
an hour, "3 5th pg? 1. be 
Secondly, 
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The Sca-man's Practice, | I26 
Secondly, for the ſimple motion. 
As the Sine of Incidence /- E. 33 deg, 45 Min.——0.25526 
| I6 to the true Diſtance AD 80 Poles -——— 1,90309 
So the Sine of Reflection - . D 50 deg. oo min.——9.88425 
- To the fi imple motion. * 1 : 10:2 Poles —2,04260 


* Thus it appears they muſt row 110 +2 Poles to get over. 


Laſtly, for the Fime, 
The hourly motion before. td 65344 reduced | a 
into Poles, is mm mmmrmmmmmmulmne mann of 0055 
As the fimple hourly motion—— 


2 190 pop 6 +0 59 56 
- Is in proportion to an hour, or —— — 60 min. _——IIII> 
So is the ſimple motion before found 110;} > .04260 


To the time required: —zc; Min. 
And fo long they will be rowing over. 
10, But admit. a Sculler rowing 3 miles an hour, would croſs ſtraight o 0 


0.48031 


over at the ſame time, upon what Point muſt he row, and how for to 


get thither, and in what tire will he dot?  _ 
Firſt, for the Angle of Poſs tron, 


| As the hourly motion of the Boat AE 3 miles - ; 

| - To the Sine of Refleion D/. 50 deg.—— 9.88425 
So is the hourly motion of the Stream DE 2 + min. 0.39794 
To the Sine of Defletion———A .3 39. deg. 40 min; 9.80507 


Now ſeeing the poſition from Bilingſgate to Tulis-ſtairs, namely, 
from A to D, is by ſuppoſition to the Weſtwards of the South'40 deg. 
and the Angle of Deflecion A, is here found to be 39 deg. 40 min. 


| therefore the polition from A to E is from the South to the Weſtwards 


\ 79 deg. 49 min. which is W. and by S. and almoſt 1 deg, POIs, and 
' fo mult that Sculler xow to go freight over, | 


Secondly; for the Diſtance 'A E. SENT,  deg.min, | 


From the Angle of Reflection 7 D=——— 50-00 
SubtraCting the Angle of DefleQtion”” Am—————9 40 


There reſts the Angle of Incidence —_ IO 20 
As the Sine of Incidence F. E:; 10 FI 20 Mn,—— 74624 
To the true Diſtance ADSo Poles ———r——mm— 1.90309 


S0 is the Sine of Refletion ſe D 50 deg. 00 thin, Sh——9-56425 
To the ſimple motion | AE 341-< Poles 


> —2.53358 


And thus it appears, that Pet the diſtance of the two places /be 
\- but 80 Poles,. - yet, if according to the Queltion, - he rows but after ; 
: R Z 3 miles 


"_ ——_ 
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3 miles att nour, and the Stream. ſet after 2. ; miles an hour, then: he 
moſt row 341-4 Poles, to go ſtreight over: 


Laſtly, for the Time. + rf 
T Biee, miles! is 960 Poles : z ſay-then, £41 | | : 
fs the fimple hourly. motion... ; -- - 960” ., \ 7,01773 
To the ſimple motion. before found . , 34155 2.53358 
So is an hour,in minutes, pamely 60 min. __ ®.77815 
To the time requixed i in minutes _, 2153-5 1.32946 


And thus it appears, that the'time requiſite to row over, rowing 3 
miles an” hour, is 21-35 minutes 3 ' whereas we found before, that 
rowing there 45 7 miles an hour, they -might raw over in 5572 - Mi- 
nutes) ' which is little more than a fourth part of the time, © © 

[There might be other, and that great: variety of Gartions of this 
nature/propoſed and teſolved, many of good uſe in praftice, which the 
Watermen, by daily experience without other Rules; are able. to gueſs 
at {omething nearly, {ufficing; for 'their, occafions :::My-mntent in-theſe 


eſpecially," 15 to: explicate the compound Motion of-'a-Ship, -or other 


\ Veſſel, failing or rowing where there is a Current 3 + which by. ſach- fa- 

miller Examples may .ſcem more evident, © I cannot inſiſt upon them 

by reafon of my other; occaſions, nor ſpend that time in theſe here 

\ 'handled, : which elſe 1 ſhould have done :.. whence if any defe& or mil(- 

take ſhould ariſe, it the Reader be pleaſed to give; me friendly notice of 

It,” Tthall as chankfully acceptyit, and reform it, We purpoſe, next a 
Queſtion at Sea, which Jetbe this. ; 


11. i There.3s a Current;at Sea ſetting Eaſt 12 miles 5 in 24 hours, a ; Ship 


fails in the- time from a certain Port Weſt-South-Weſt ſix days, and 
then returning, thencs, . and ſailing North-Eaſt and by North 3 days, 
falls with the Port from whence ſhe. firſt departed : I demand what her 


Dead- reckoning was outwards, and what rn of te axd how far theſe 


. pg Ports were as. and wpon, what Point of the Compaſs ? 
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For be A; the ſecond F,. and. It the Courſe outwards bound: be 
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| — repreſented by AE,;: andthe Conrſe homeward by DA, &+.: 
-. And'foraſmuch, as: DE is -an Eaſt and 'Weſt Line, and AE Wek.. 
South-Weſt, therefore the Angle at E is 22 deg. 30 min. and by the | 

| like reaſon, the Angle at D:is.123 deg. 40 min. or 56 deg. 15 min. and | | 
the Angle at A 33 deg. 45 min.'and ED, being the ſetting of the Cur- 


: xent for 9 days, is'108 miles; ; | 


Y» F —_—— \, 
© , | 
, 


| Firſt then, for the Dead-reckoning outwards, namely, AE. 

4 As the Sine of the Angle at A. 33 deg. 45 min.—— —_ 25526 
{- 'TotheLine DE 108 miles —— ——— ——2.03342 
{| Sois the Sine of the Angle D /. 56 deg, 15 min,——- — 9.91985 

To the Line AE — 4; Ms ——- 2.20853 


_/ Thus AE his Dead-reckoning outwards is 161-4. | 
Seconaly, for AD. | ; | 
As the Sine of the Angle DAE /. 33 deg. 45. min, ———.25526 
Is'to the Line DE» -———109 tniles ——2,03342 
. So-is the Sine of the Angle DEA /. 22 deg, 30 min. ———9g.58284- | 
| _To the Line AD — =74:5 miles ——— ———1,87152 | 
| Which. 74+? miles is the Dead-reckoning homewards, _ _ | 
L- Thirdly, for the Angle DAF or DFA. 


The fide AD is foun -74:+ miles. : TO EINE” 
| The fide DF for three days is 36 miles, EE ar towka 
bi The Sum of both is- LR... © | 
Their difference is= T_T 
The Sum of the Angles DAF and DFA 56 deg. 15 min. 
The half-Sum is ny —_ —rnern———_— —28 deg. 75 min. 
| The Proportion. | | 
- As the Sum of their fides—————— 110+4+——— ——— 7.95703 
_ _  I6 to their difference — —— —— | 
 ** So is the Tangent of ———— -38 deg, 07-— 9.72706 
' ,, To the Tangent of ——<— ————todeg. 32 min. —9.26932/ 
Which added together, make the Angle DFA 35 deg. 39 4. + © 
And ſeeing the Rhomb from F.to D. is Eaſt, and the Angle DFA 
38 deg. 39.min, + 3 therefore the Rhomb-from-F to A is to the North- 
wards of the Eaſt.38 deg; 39 min.. 4 3 that'is,, N. E. by E. alinoſt half a- 
Point: Northerly 3. which is the Rhomb from the ſecond Port tothe firſts! 
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| __ . Laſtly, for AF the diſtance of theſe two: Ports, i 
| As'the Sine of the Angle .DFA {. 38 deg. 39% © 204340 

| To the Dead-reckoning, Bi Po: 54] 4s wy ba GIS | 
| homewards | AD 74 \4:Miles-:-- +545 © 1.87152: | | 
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pn The Sca-man's Practice, 
So the Sine-of the Angle © + D/. 56 deg. I4 min. _ 9.91985 

To the diſtance / oh - Lo AF 99557 Miles 41 1-99571 

"Thus the-true diſtance of thoſe two Ports'is 99 Miles, and ſomewhat 

more. 22 LEN 

Sundry other Queſtions of like nature might be propoſed, which to 

lim that well underſtandeth, theſe will not be difficult, 

Theſe Principles a little enlarged, may further, with a few Experi- 
rents be applied in the diſcovery of ſome Myſteries in compound Mo- 
tions, not yet divulged, tho much endeavoured by ſundry famous Men 
in ſeveral parts of Europe 3 'but theſe we ſhall not touch at preſent. 


% 


12. To find where there is a Current at Sea; alſo which way 
 #t ſets, and how faſt. 


"This may be done by comparing the Reckonings outwards with the 
Reckonings homewards, whereof we ſhall give an Example or two, 


or Diſtances, till ſhe arrive at the ſecond, and there find, reckoning by 
Courſe and Diſtance, that ſhe is more Southerly than the Port from 
which ſhe'departed by: 541 Miles, and more Weſterly by 145 Miles : 
But by: the Reckoning homewards, when. he arrives again at the firlt 
'place,. he finds,himſelf to the Northwards of the ſecond 541 Miles, as 
- before, and g&the Eaſtwards 305 Miles, Now ſuppoſing he was 3 days 
outward bound, and 5 days, komewards,bound, 1 would know which 


homewards is" greater than the Weſterly. Diſtance outwards, therefore 


miles, the Retnainder being-16o miles, is the motion of the Current to 
SWelwdt TS. ee R wry ; 
© -And'thus it. appears, that the Current ſets to the Weſtwards, 160 
miles in $ days: that is; Zoamiles a day, or 4of a mile eyery hor. 

2 Example. . Admit a Ship fail. from the Summer- Iſlands, by ſeveral 
Rtiombs and Diſtances,, till ſhe arrive at Cape Codd in New-England, 
namely,-from: the Ealt-part! of Surmmner-I/lands, (the Variation being 
allowed)-: firſt,” North 20 miles,':and then.N, N., W,-r50'miles; the ſe- 
cond day: N.. by/W::180: miles; : the third day North 90: miles; the 
fourth day Narth-Eaſt;88-miles, : andiſo.arrive at' Cape Codd - Then by 
theſe Courſes and Diſtances we may gather by the'foregoing Table; that 
Cape Coad Mould by this Reckoning be to. the Northwards 487 miles ; 
and tothe Weltwards:3o miles;:as here appears. 
.-.he | en OR North 


Firſt, Admit a Ship fail from a certain Port, by one or ſeveral Rhombs 


way the Correntſets, and how faſt ? Here, . becauſe the Eaſterly Diſtance - 


from the Eafterly Diſtance 305 miles, ſubtraGt the Weſterly Diſtance 145. 


' 
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| | The Sea-man's Paactice. + | 129 
| = Rs EY © | North, South. | Eaſt. Weſt. 


North 20 Miles ———————— 20 O'| % | Fe, | | | | 
North North-weſt 150 Miles——| 123 6|—<|=< | 


ans Kona! > £5, 3 AY | 
| North by Welt 160 Miles 176 5|— 7 Fq=2 
|——|[35-t 
} North 90 Miles——————| $0 © 
| North Eaſt 88 Miles — ———— 03 2] =—— | 62 2 k 
| 525 Miles | 487 3] [62 2/92 5. 
| | bn 4; 303 


— — _—__ ——_—___— ——_—_ ——————— __—_— 
bm. ———— __——_— — —_—_— _— 


| THe North. | South.\ Eaſt.  Weſs. | 
South W. 150 Miles— -1[138.6| 57.4. 


South S. W. 160 Miles ——— 


| 
| , 147.8] ——| 6 I.3 
| South by W. 130 Miles —— | 


127.5] ——| 25.3 


_—— 
—— Kc _. _—— 
m—m—n— | —| I40.0| —— | —— 


South 140 Miles: 
_ 1 Eaſt 110 Miles ——v——— 


690 Miles. [554011109] 144.0. 


— OE" ah — — MN 
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. Theſe Courſes and Diſtances'make, as here/appeareth, the Swnmer-Iauds to be to _- 


the Southwards of Cape Codd 5 g4 Miles, and to the Weſtwards 30 Miles, * _ sf 
: Therefore by this laſt Reckoning back again, Cape Codd ſhould be ro the. Eaſtwards 

of the Summer-Iſfands $54 Miles, and to the Eaſtwards 34 Miles, whereas by the former 
Reckoning outwards 3o Miles ; ſo that the difference of theſe rwo Reckonings outwards 
and back again, is 69 Miles Northerly, and 64 Miles Eaſterly ; which ſheweth that the 
| Current in that time, namely, in nine days, hath ſet to the Northwards 69 Miles, and to 
the Eaſtwards 64 Miles 3 thar 15, North-Eaſt a little Northerly, 93 Miles, as by the 

* foregoing Table doth appear, which 1s 10 4 Miles every day. _ IOce, | 

- And what we have here done by the Table, might have been done -(as the forego- 4 

inp Problems) by the Doftrine of Pain Trianglts... COTE Jes | 


" / . 
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Note, That where tlie Author mentions Summer-I/ands, it is the ſame as Bermudis, 
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"MATHEMATICAL 41d SEA-BOC 
Book-ſeller, at the. Ancient, Shop by the Poſt, 
the Three Bibles and.Star 0z London-Bric 

T? E Mariners Magazine /containing t] 

Gunnery, Aſtronomy , .Dyalling, 
$tumy. Folio. FER. 
Gellibrand's Trigonometria Britantiica., 
The Coafting-Pilor ; with new Sand-dra 
The Mariners hew Kalendar; By- Nath 
The Sea-man'sRalendar, By Henry Phi 
The. Sea-man's PraQice. ' , By Richard N 
Norwood's Doarine of Triangles with Lo 
larged- by the Author. | 
PraQtical' Navigation, being an Introdud 
on: icarefully icorreted.. ' By-. .. Selter,.. 
. -A Light to the Arc of Gunnery, conta 

PraQtice of Gunnery, either for Sea or Land 

Colloquia Maritima, or Sea-Dialogues, ex; 

"Words of Art.and Phraſes uſed at Sea. ]._ 
The Safeguard of Sailers, and' Pilots Sea 

ind, Scotland, Ireland, France, Holland, Des 

Waggoner, *with-nex: Sea-Charts :-a Book 
The Compleat Modeliſt; ſhewing. how 

either in Proportion or ourt-of. Proportion 3 

Rope in all Veſſels exaQtly, with the weigt 
The Boatſwains Art, or Compleat B 

Ship. By Henry Bond, | Es 
The Compleat Shipwright, teaching th 

wrights, according to rheir cuſtom of bui! 

making and markivg of a:bend of Moulds, 

Ed. Buſhnel, 

The Geometrical Sea-man, By H.Phil!l 
The Sea-man's new Epitomy,containing 1 
of Sailing, likewiſe Aſtronqmy and Geograt 

Obſervations with z a new and exaQ Metho: 

Tables in the Art of Navigation; with-Sine: 

10000, By Fames Atkinſon, Teacher of rh 
Norwood's Epitome applied to plain and 

Navigation, newly correfted, c. 

An Epitome of Navigation 3 with Logat 
The Mariner's Compaſs reQifed 3. a B 

Azimuths, uſeful in Navigation, calculated 

the uſe of all Inſtruments 1n Navigation, . - 
Mathematical Manuel, of Navigation, + 

with a Table of Logarichms, to 10000, EF 
The Rule of Proportion. By Edw. Win 
There are alſo ſold all forts of Marhem; 
of any other SubjeR, as Divinity, Hiſtory, 
all Parts. of the World, all ſorts of Paper 
cheapeſt rate 3 alſo Bibles, -or any other 
beſt V; riting-Ink, Pens, Wax, Waters, Þ. 


— 
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'A-BOOK'S, Printed for mi ſold by Rich, Mount, 
y the Poſtern 0# Tower-Hill.z ang Tho. Paſſenger - as 
ndon-Bridge, Viz. 


taining the Art of Navigation, Surveyirig, Gauging, 
yalling, and Fortificarion. By PP Samut 6 


annica.,” | Fog 

' Sand-draughts. By-F, Sitter, 

By- Nathaniel. Colſon. - 

Henry Phillips. 

Richard Norwood, . 

s with Logarithms, exaQly correed, and ch Cti- 


| IntroduRion to the- whole Art 3 3. the fourth Editt- 

Seller, . 

ry, containing molt necellary Concluſio I0Ns- for the 

2 or Land Service. By Capt. Tho. Binzing. 

0gnts, explaining all the Parts: of a_..Ship, with the 

PEE 

Pilots Sea-Mirror 3 "deſcribing the Sea-Coaſts of 'Eng- 

and, Deaimark, Norway, &C,. according to the neweſt 
a Book very. uſeful.. 

ving how to raiſe the Model of any Ship or. Veſſel, 

Pportion 3 and to find rhe length'and bigneſs of every 

the weight of their Anchors and Cables, 

mplear Boarſwaih 3 ſhewing the- Rigging of any. 


aching the Proportions uſed by experienc'd Ship- 
m of building 3 with the drawing of a Draught, the 
' Moulds, borh by Arithmerick and Geometry. By 


y H.PDips. 
Onraining che DoArine of Triangles,all the three Kinds 
d Geography, the Variation'of rhe Compaſs to work 
1Q& Method of keeping a Journal ; with ſeveral uſeful 
with: Sines, Tangents, an Secants, and Logarithms, to 
cher of che Marhemaricks. 

plain and Mercator s SENG, witch uſeful Tables in 
7, | 
vich Logarithms to 10000, By H. Gellibrand, 
ied 3. a Book furniſhed with- Tables of Hours and 
calculated from oo deg. to 60 deg, of Latitude : with 
gation, By Andr. Wakely. 
vigation, Gunnery, Dyaling, Surveying, Gauging 3 ; 
0000, By H. Phillips, 

Edw. Wingate, * ; 

" Mathemarical and Sea- Eacks | in Engliſh, or Books 
Hiſtory,” Poetry, &c. Waggoners, S?a-Charts for 
s of Paper and Paper-Books, rul'd or unrul'd, at che 
1y other Books new bound and claſp'd, and the 
Waters, Pencils, &c, 
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